PROCEEDINGS. 


OF THE 


ROYAL SOCIETY OF EDINBURGH. 


VOL, XL 1881-82. No. 112. 


Monday, 19th June 1882. 


THE RIGHT Hon. LORD MONCREIFF, President, 
in the Chair. 


The Council having awarded the Keith Prize, for the Biennial 
Period 1879-81, to Professor Chrystal, for his paper ‘On the 
Differential Telephone,” published in the Society’s Transactions for 
the Session 1879-80, the Chairman presented the prize. 

Professor Tait, in explaining the grounds of award, said that 
Professor Chrystal’s paper was one of very high scientific interest 
and value, and contained much that was wholly original. But, — 
what would be more readily understood by the majority of the 
Society, it was one which contained the description and theory of 
a new instrument destined undoubtedly to improve in a marked 
manner the measurement of electric capacities. Our means of 
measuring these have been, by this paper, raised from mere “rule 

of thumb” to real experimental accuracy. And the subject for 
~ measurement is one whose scientific and whose practical importance 
are every day becoming greater. 

The Council having awarded the Neill Prize for the Triennial 
Period 1877-80, to Mr. John Murray, for his paper “ On the Struc- 
ture and Origin of Coral Reefs and Islands,” communicated to the 
Society on April 5, 1880, and printed (in Abstract) in the Pro- 
ceedings for that date, the Chairman presented the prize. 

Mr. Buchan, in explaining the grounds of the award, said— 
The Council has awarded to Mr. John Murray the Neill Prize for 
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the triennial period 1877-80, for his paper on “ The Structure and 
Origin of Coral Reefs and Islands,” which was communicated to 
the Society on April 5, 1880, and thereafter printed, in abstract, in 
the Proceedings of the Society. __ | 

One of the most remarkable results of the voyage of H.M.S. 
“‘ Beagle,” which was undertaken forty years ago, was the publica- 
tion by Mr. Darwin of his book On the Structure and Distribution 
of Coral Reefs, in which he advanced a theory of their mode of 
formation which was at once universally accepted by scientific men, 
and may be stated to have been all but universally entertained till 
the publication of Mr. Murray’s paper on Coral Reefs, _ 

He had the good fortune, about the commencement of his scientific 

career, to serve as naturalist on board the ‘‘ Challenger” during its 
voyage of discovery round the world. Among the new facts and 
ideas we owe to that celebrated expedition, and the skill with 
which it was conducted, those referring to the amount and distribu- 
tion of oceanic life from the surface to a depth of about 100 
fathoms, and the.different chemical processes at work both at great 
depths and near the surface, must be named as among the more 
prominent. 
_ The great merit of his paper consists in having brought these 
new facts and ideas to bear on the structure and origin of coral reefs. 
He has shown how the foundations for coral reefs have been pre- 
pared by the disintegration of volcanic islands and by the building 
up of submarine volcanoes by the deposition on their summits of 
sediments composed mainly of dead organisms. He has further shown 
that the food of the coral consists chiefly of the abundant oceanic 
life brought ceaselessly to them by the surface drift currents of the 
tropical regions; and that the extensive solvent action of sea-water, — 
which so completely removes the carbonate of lime-shells at great 
depths of the ocean, holds no place at the shallow depths which 
form the habitat of the coral. 

‘Without going further into details, it may ie suffice to say that 
the theory of coral reefs propounded in Mr. Murray’s paper renders 
it unnecessary to the geologist to assume, in explanation of some of 
the more difficult problems presented to him, the occurrence of 
great and repeated general subsidences which have formed one of 
the great difficulties of geology ; and that from the general accept- 
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ance the theory is receiving from scientific men, particularly from 
those specialists whose domains in science it touches most nearly, 
it is already taking the place so long held by the ingenious and 
fascinating theory of Mr. Darwin. 


The following Communications were read :— 


1, On Mirage. Part III. By Professor Tait. 


2. On a Red Resin from Dracena Cinnabarri (Balf. fil.) 
Socotra. By J. J. Dobbie, Assistant to the Professor of 
Chemistry, University of Glasgow; and G. G. Hender- 
son, B.Sc. Communicated by Dr. Bayley Balfour. 


3. On Voice-Effort and Rhythm. By the Rev. J. L. Blake. 
| Communicated by Professor Crum Brown. : 


(Abstract.) 


In this paper the author enunciates and illustrates the following — 
-propositions:—Speech is produced by distinctly separate jets of 
breath emitted under pressure; each such jet he names a mono- 
pressure. A monopressure may be used for the utterance of a 
single syllable, which may consist of a single vowel, or a vowel 
preceded or followed, or both, by consonants. In a monopressure 
the sound is weaker at the beginning and end, and stronger in 
the middle. The weak beginning, or the weak ending, of a mono- 
pressure, or both, may be used for the utterance of an unaccented 
syllable.. There are thus four forms of a monopressure :—mono- 
syllabic; dissyllabic, with the accent on the first; dissyllabic 
with the accent on the second ; trissyllabic, with the accent on the 
second. These the author marks thus I, L, J, and L. A large 
number of examples is given. The following will indicate the 


use of the ‘oh The syllables 
(when there are more than one) of a monopressure need 
not, of course, all belong to one word; and many words | 
require more than one monopressure for their utterance. Thus 
words of three syllables require two monopressures, unless the 
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accent is on the second. If the accent is on the first, they are of 

the forms L |; if on the last, of theforms!4. Examples—accident, 


recoliset The monosyllabic pressure in these words marks a 
secondary accent. A similar analysis is given of the pressures on 
words of four, five, six, seven, and eight syllables, with varied 
position of the primary and secondary accents. It is shown that 
not more than two unaccented syllables can occur together. A 
sentence may begin with-three apparently unaccented syllables— 
for instance, “in the beginning ;” but these words must have two 
pressures, one effecting the utterance of the words “in the” and 
the other sufficing for the word “ beginning,” the notations being 
L 1. The amount of pressure m a monopressure can be varied. 
The author recognises three degrees corresponding to the accent, the 
secondary accent, and the accent by position. 

The same sentence may be uttered in a great variety of ways, by 
varying the number and form of the monopressures. Children 
beginning to speak use a monopressure for each syllable. A 
proper distribution of the syllables to the monopressures and a 
proper regulation of the strength of the latter, so as to fit the 
meaning of each sentence, are essential elements of good speaking 
and reading. By means of examples from Shakespeare and Milton, 
the author shows how rhythm in verse depends upon the arrange- 
ment of the four forms of monopressure. He believes his theory 
and the notation founded on it may be successfully applied. to 
instruction in pronunciation and rhythm, to textual criticism of 
Shakespeare, and to the decision of questions as to accentuation in 
Hebrew and Greek, and that it may lead to the economy of breath | 
pressure and voice, and to an easy elocution which only an under- 


standing of the mode in which voice is produced can help to 
perfect. 


. 
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4. The Effect of Moisture on the Electric Discharge. By A. 
Macfarlane, M.A., D.Sc., and D. Rintoul, M.A. 


(Prelominary N otice.) 


In his recent lectures on Solar Physics,* Professor Stokes, while 
expounding his theory of the connection of magnetic disturbances, 
aurore, and earth currents, says:—“ We might not have tension 
enough to produce such a discharge (that is, a flash of lightning), 
the resistance to the passage of electricity from one portion of the air 
to another, which at any rate would be comparatively dry compared 
with what we have in warm latitudes, would prevent it by itself 
alone.” Professor Stokes subsequently remarked in a letter to 
Nature :+—“These words, without actually asserting, seem to 
imply that the resistance to such a discharge through moist air 
- would be less than through dry. My attention has been called by 
a friend to the fact that it has been found by experiment that moist 
air insulates as wellas dry. T have not met with experiments tending 
to show whether the resistance to a disruptive discharge is the same 
or not in the two. Be that as it may, it does not affect what 
follows ; for we know, as a fact, that thunderstorms are absent in 
high latitudes.” | | 

To the question here asked we have endeavoured to furnish an 
answer. The experimental method adopted was the same as that 
described in our paper on “ The Effect of Flame on the Electric © 
Discharge.” {| The spark was taken between two brass discs, 
each 4 inches in diameter, supported parallel to one another inside 
a receiver, after the manner described in former papers.§ The 
drying of the air was effected by first exhausting the moist air out 
of the receiver, and then allowing the air of.the room to pass in 
slowly through one or more sulphuric acid tubes. In our first trials 
one drying tube was employed, but in the later trials two. Care 
was always taken that the air through which the discharge passed 
was at the atmospheric pressure. To obtain the humidity of the - 


* Nature, vol. xxiv. p. 615. 

+ Vol. xxv. p. 30. 

+ Proc. R.S.E., 6th March 1882, p. 567. 
§ Phil. Mag., Dec. 1880. . 
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air of the room, the readings of adry and of a wet bulb thermometer 
were noted. | | 

The following table gives the results of our different trials. The 
order of procedure is given in column sixth. A number of readings 
were first taken for the air of the room, then the receiver was 
exhausted to a pressure of 5 mm. or so, and the air subsequently 
allowed to enter slowly through the drying tube or tubes. When 
the state of the air was again changed, it was done by allowing 
the air to enter without passing through the drying tubes. The 
number entered in the seventh column is the mean of ten or six 
readings. | 

It will be seen that in the case of the great majority of the 
comparisons, the reading for the undried air is less than for the 
dried air, and that this is universally true in the case of the first 
- comparison in each series. The diminution of the difference in the 
case of the subsequent comparisons of a series may be due to the 
fact, that to obtain undried air a second time, we allowed the air of 
the room to enter through the already dried passages of the air- 
pump. | 

The series observed on 26th May is the one in which the drying 
was most carefully performed ; the conclusions which it supports are 
those which might be deduced from the other series taken collect- 
ively. In the case of this series, the individual observations are as 
follow :— 


DIFFERENCE OF POTENTIAL. 


First State. d State ‘Third State 

Reading. Undried, ried. Undried. 
ist. 240 258 
ond. 242 262 
8rd. 258 
4th. 248 258 255 
bth. 250 257 
6th. 247 261 250 
Mean, 245 255 


| | 
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RESULTS OF TRIALS. 
Date. the Differences increment to 
= 0 ntial. | Readin 
May 12. | 16°1 | 12 6 | Undried. | 367 17 
99 eee eee 6 Dried. 429 3°4 
eee en 6 | Undried. | 415 
May 15. | 16 11°8 | 755 mm. 6 | Undried. | 400 8:5 
_May18&. | 16°8 | 18 755°4 3 | Undried. | 180 4 
9 eee 3 Dried. 
18 | 14 3 | Undried. | 191 4-9 
o 18°2 | 14°2 5 Dried. 314 3+] 
5 | Undried. | 305 
May 19. | 17°7 | 13°9 755°6 2 | Undried. | 140 50 
2 Dried. | - 147 
a 4 Dried. 242 11 
4 Undried. 218 
- 18°8 | 15 6 | Undried. | 365) 
6 Dried. 358 0 
99 6 Undried. 353 
May24. |17°8| 14:6 | 755-4 | 6 | Undried. | 348 
May 25. | 19 755°9 1 =| Undried. 89 
99 2 Dried. 151 1 e 4 
ae 2 | Undried. | 149 
ms 3 | Undried. | 210 0 
99 3 Dried. 210 
9 4 Dried. 254 -3°] 
me 4 | Undried. | 262 
May 26. | 19 | 15°6 | 755°7 4 | Undried. | 245 
4 Dried. 265 3°9 
20°4 | 16°7 es 4 Undried. 255 
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The following series of observations was made on the 31st May. 
The readings for the undried state, with different spark-lengths, were 
first observed, the air was then dried once for all, and readings 
taken for the several spark-lengths. This.method of comparison 
has the advantage of saving time in drying the air, but the disad- 
vantage of requiring the distances of the plates to be readjusted. 
An error in this respect may account for the different result obtained 
in the comparison at 3mm. Four readings were taken in each case. 
Wet bulb thermometer 16°8. Dry bulb thermometer 20:2. 


Spark-length Mean of Mean o Ratio of In 
| | | | | ending for 
Undried. 

1 Undried. 67 Dried. 80 19°4 

4 222 7-2 

6 339 347 


5. The Heats of Combination of the Metals with the 
Halogens. By A. P. Laurie and C. I. Burton. Com- | 
municated by Professor Crum Brown. 


Professor Chrystal, in his article on “ Electricity ” in the Encyclo- 
pedia Britannica, mentions the following formula of Sir William 
Thomson’s, connecting the heats of combination in a voltaic cell 
with the EMF of the cell. 

E=Jeé. 
(Where E= EMF of the cell; J =Joule’s equivalent ;. e= amount 
of zinc, dissolved by unit current in unit time; 0= heat of com- 
bination of one grm. of the metal in the cell.) 

This formula has been tested for the Daniell and other cells. 

It occurred to me that it was peculiarly applicable to the cuprous 
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chloride cell and to the iodine cell recently described to the Society, 
on account of the simplicity of the reactions in both these cells, 
and that it could in this way be used as a simple method for the 
determination of the heats of combination of the metals with the 
halogens, by determining their electromotive forces, as the active 
elements in one or other of these cells. Mr. Burton and I accord- 
ingly set to work to investigate the matter. 

In our first experiments we used an iodine cell and a cuprous 
iodide cell, the a ata iodide being used in place of cuprous 
chloride. 

The EMF of a cuprous iodide cell depends on the heat of com- 
bination of zinc with iodine minus the heat of combination of 


copper with iodine. The heat of combination of copper with iodine 
may be found by using copper as the positive metal in the iodine ~ 


cell. Or we may determine. the heat of combination of zine with 
iodine directly in the iodine cell. The cuprous iodide cell, how- 
ever, offers some advantages. The heat of combination of almost 
any metal with iodine can thus be measured. 

The same method is applicable to chlorine and bromine com- 
pounds. The results obtained so far have been very satisfactory. 
Our numbers usually differ a little from the numbers found in 
calorimeter experiments. This discrepancy is to be expected, as the 
circumstances under which the combinations take place are so 
different in the two cases, and as we have not yet attempted any 
corrections. 

The simplicity and rapidity of the method are sufficiently leis, 


and it is particularly applicable to cases where only very small 


quantities of a metal can be obtained, and where the metal, when 
obtained, is too rare to be wasted in the calorimeter. 

We hope to communicate to the Society the account of our ex- 
periments at a future meeting. 
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Monday, 3rd July 1882. 


ProressoR DOUGLAS MACLAGAN, Vice-President, in 
the Chair. 


The Chairman read the following Notice as to the Government 
Grant of £4000 for scientific purposes, which has been prepared 
by Mr. John Murray, one of the Society’s representatives .on the 
Committee. He remarked that it is most desirable that this’ Notice 
should obtain wide circulation in Scotland, as there have hitherto 
been very few applications from this country. 


“The Council have requested me to make a statement to the 
Fellows of the Society with respect to Scottish applications for 
grants from the Government Grant of £4000 for the promotion 
of scientific research. 

“ Our Society, it will be remembered, has two representatives on 
the Committee which has the distribution of these funds. If those 
_ Fellows who intend making application for grants from the funds 
will submit their applications to the Council of this Society before 
forwarding them to the Government Grant Committee, the Council 
will be glad to instruct their delegates to support the applica- 
tions, should these, in the opinion of the Council, be deemed 
suitable. 

‘“‘ The same remark applies to thoes persons living in Scotland, and 
not Fellows of the Society, but who choose to submit their applica- 
tions for the consideration of the Council previous to their trane- 
mission to the Government Grant Committee. 

“Tn all cases it would be well that the delegates of the Society 
- should be informed of the nature of the applications previous to the 
meeting of the Committee.” 


The following Communications were read :— 


1. On the Kinetic Theory of Gases in relation to Dissociation. 
| By Professor Tait. | 
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2. On the Change in the Peltier Effect due to Variation in 


Temperature. By Albert Campbell. Communicated by 
Dr. Knott. 


The series of experimenis here described had for their object the 
measurement of the variation in the Peltier effect due to change of 
temperature ; they were made during the last six weeks. The 
arrangement which I used in these experiments was suggested by 
a form of apparatus used in Professor Tait’s laboratory ; the follow- 
ing is a description of it. A plate of sheet lead (say) is bent 
into the shape of an arch (N\-shaped), and to its lower edges are 
soldered two plates of sheet-iron, to the opposite edges of which 
are soldered three or four copper wires proceeding to mercury-pools, 
which can be put into connection with a battery. In the trenches 
between the iron and lead are inserted the opposite ends of an iron- 
German silver thermopile of twelve to twenty junctions; these 
junctions are placed so that their points may nearly touch the 
junctions of the iron and lead plates, from which. they are insulated 
by a thickness or two of thin paper. The whole is then wrapped 
tightly in cotton wool and pushed into a tin box, which is rolled 
round with flannel and placed in a larger tin box containing boiling 
water, an arrangement which gives a sufficiently uniform tempera- 
ture in the inner box. The thermopile of iron and German silver 
wires has two advantages ; first, these two metals give, for a given 
difference of temperature, a greater deflection than any other pair 

of easily obtainable metals; secondly, the deflection is very nearly 
- proportional to the difference of temperatures. 

The following is my method of working: I connect the thermo- 
pile with the galvanometer, turn on the battery current for thirty 
seconds (say), and note the galvanometer deflection at the end of 
this time; for the next thirty seconds the current is allowed to 
remain off, and at the end of this period the deflection is again noted ; 
the current is then turned on for thirty seconds in the opposite 
direction, the deflection taken, the battery left off for another thirty — 
seconds, the deflection again taken, and so on as at the beginning. 
This cycle of operations is gone through a number of times in order 
to get an average result. | 
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If the deflections be A,a, B, b, C,c, D,d, and so‘ on, then the 
average of A,a-B,b-C,c-D, &c., will be the measure of the 
Peltier effect. 

The following tables give some of my results ; the first column 
gives the direction of the current and the period of time the current 
was kept on, and the other columns give the corresponding deflec- 
tions :-— 


I, II. Ill, avs 


Min. | 20° | 85° C. | 20° C. | 98° | 98°-5C. 99°C. 


+4| -70| -82| 100 39| 62] 100{ 70 
61-4) | 151 26] 30 

-4! 70| 59| -35|-100] -20] -75| -50 
of; O| O| -60, 8] 4] - 3 
+h] -72 ~79 70} 60| 38] 61] 90} 76 
70] -47| -90| -30| -43 |-105| 


+8 -77| 70] 27| 64] 82] 72 
-20| +70} -17] - 8| -28] +20 
+3]. -72| -45| 19] 57] 81] 101 
49 ~ 45 52 |}-105 ; -—22 

12 | 

15] 58 
- 6} 19 


-46 | -47 | | 


I also tried Pb.-brass with a one-cell Bunsen battery ; with my 
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galvanometer very sensitive, I failed to get any deflection ; I have 
since found that the brass line lies very near the lead = so that 
this result agrees with the diagram. 

The following table (V.) gives the ratios of the Peltier effect at 
the lower temperature to that at the higher temperature for the 
various pairs of metals—1st, according to these experiments ; 2nd, 
according to Professor Tait’s thermo-electric diagram :— 


| Metals. Lower Temp. Higher Temp. Campbell. Tait. 
85° C, 991 1:02 
| Pb-Ag (Standard)..| 22°°5 98°°5 
Fe-Zn........:. 23°-8 99° 1-48 


It should be remarked that the battery used was not the same 
for all the pairs of metals ; sometimes one Bunsen cell, sometimes 
three, were used. Hence these experiments give no means of com- 
_ paring the Peltier effect for different pairs. 


3. On the Lowering of the Maximum Density Point of 


Water by Pressure. By Professor D. H. Marshall, Pro- 


fessor C. Michie Smith, and R. T. Omond, Esq. 


At the meeting of 17th April we gave an account of some experi- 
ments made at the request of Professor Tait on the lowering of the 
maximum density point of water by pressure. We called the 
notice we gave of these experiments at that time preliminary, 
because we were anxious to perform further experiments to satisfy 
ourselves thoroughly of the correctness of the important conclusions 
- then arrived at. We desire now to state that we have repeated 
these experiments with some slight improvements in experimental 
details, and at different temperatures, and are glad to state to the 
Society that our further experiments quite bear out the conclusions 
previously arrived at. The following will suffice to show the nature 
of any day’s experiment. [For description of the apparatus used, 
&e., see ante, p. 626.) 
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I. The galvanometer is adjusted, and its delicacy, that is the 
value of its scale-reading for one degree centigrade of difference of 
temperature of the thermo-electric junctions, tested. 

II. A series of experiments are then made, each of the following 
nature :—The vessel of water containing one thermo-electric junction 
is subjected to a certain pressure, known and recorded. While 
under pressure, the junctions are put in connection with the galvano- 
meter, and the deflection noted; we thus get the difference of 
temperature between the internal and external junctions. The 
actual temperature of the external junction is simultaneously read 
on a very delicate and accurate thermometer. Then the pressure is 
let off, and the heating or cooling of the water, as shown by the 
junction inside, observed on the galvanometer. | 

III. After a set of experiments made at pressures varying from 
50 to 600 atmospheres, the galvanometer is again tested, and any 
small change allowed for in calculating out the results obtained. 

In many experiments made on water between 0° and 4° cent., 
with pressures under 1 ton weight per square inch (150 atmospheres), . 
we got a faint indication of cooling when the pressure was applied, 
but no appreciable change when it was let off. As the question of 
the change of the maximum density point is only attacked in an 
indirect manner in these experiments, we did not look for exact 
quantitative results, Thus, by comparing several days’ experiments, 
we find that in order that water may neither heat nor cool when 
released from 14 tons per square inch pressure, it must have a 
temperature of from 0:2 to 0°5 degrees centigrade. But we do not 
regard ourselves as justified in stating that the maximum density 
point for water at this pressure lies within these narrow limits. 

The diagram below gives our results in a convenient form. 
Horizontally we have the initial temperatures of the water under 
compression in degrees centigrade. Vertically the numbers repre- 
sent tenths of a degree centigrade, and show the amount of cooling 
which takes place on release. Line I. is drawn through the various 
points obtained by letting off 1 ton per square inch pressure (150 
atmospheres) at different initial temperatures, and noting the effect 
produced, Lines II., III., and IV. are mca drawn for 2, 3, 
and 4 tons respectively. 

From these curves it is evident that in the case of 4 tons pres- 
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sure, if the temperature of the water experimented on be 15° cent. 
to begin with, there is on release a cooling effect of about 0°°68 ; 
while if the initial temperature be 0° cent., there is still a cooling 
effect of about 0°:15, thus showing that the maximum density point 
of water under 4 tons pressure (600 atmospheres) does not lie be- 
tween 0° and 15° cent., but is driven below the freezing point. 
Line I., however, crosses the axis at about 1°°5. That is to say, we 
found that water which, when released from 1 ton pressure (150 


atmospheres), cooled about 0°13 when its temperature was 15°, did _ 


not change when its temperature lay between 1° and 2°, and at 
lower temperatures heated slightly on release. 

Some of the discrepancies observed by us on different days may 
probably be explained by convection currents in the vessel of water, 
due to the change of the maximum density point under varying 
pressure, and by changes in the delicacy of the galvanometer. We 
mentioned in our previous notice how we were disturbed by the 
constant change in the magnetic field by the passing of carts, &., 
on the street. We found that even the motion of the handle of the 
pump affected the galvanometer, and this was indeed the cause (till 
it was detected) of our taking double readings in many of our 


observations. 
Some experiments we performed on salt water of the density of 


‘sea water, although quite in accordance with the received opinion 
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that salt water has no maximum density point, led us to suspect a 
maximum density point below zero centigrade. Thus, for 1 ton 
per square inch pressure, our experiments show that a line drawn 
as in the fresh water diagram above, would cross the axis at about 
— 5°, that the corresponding 2 ton line would cross at -8°-5, the 
3 ton line at -11°, and the 4 ton line at —13°. Whereas, the 
corresponding points in the fresh water diagram are + 1°°5, —1°'5, 
— 3°, and —4°:2 respectively. We found also that for equal 
initial temperatures the heating effect produced by a sudden in- 
crease of pressure was greater in salt than in fresh water. As the 
experiments with salt water were performed at temperatures nearly 
the same as those with the fresh water, they gave us greater confi- 
dence in the correctness of the conclusions we arrived at in the 
case of the latter. | | | 


Note, added July 21, 1882. 


A careful consideration of the diagram on page 811 will show 
that if the rate of change of the maximum density point with pres- 
sure be uniform, as is assumed by Professor Tait in his note which 
follows, then when a line crosses the axis, that is, when there is 
neither heating nor cooling shown on a sudden release of a certain 
pressure, the water is at the temperature of the maximum density 
point for half the pressure that the line represents. The following 

example will make this clear :— Water at a temperature of 1°-5 cent., 
when suddenly released from 1 ton on the square inch (150 atmo- 
spheres) pressure, is left at the same temperature after the release, 
as is shown by. Line I. in the above diagram. This would at first 
sight seem to indicate that the maximum density point for water 
under 1 ton pressure is 1°°5 cent. But if the temperature of the 
maximum density point is lowered by pressure, it must rise as the 
_ pressure falls off, and if the lowering is proportional to the pressure, 
it will rise uniformly. So, if in the example given above there is 
no final heating or cooling of the water, it shows that there must be 
first a cooling and then an equal heating ; that is to say, that the 
maximum density point must be as much below 1°°5 cent. at the 
beginning of the release of pressure, as it is above it at the end. 
Now we know that at the end it is 2°°5 above 1°'5 (viz, 4° cent.), 
therefore it must be 2°°5 below 1°°5 when the pressure begins to 
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fall off. That is to say, the maximum density point for water 
under 1 ton pressure is — 1° cent. 

This temperature is only given, of course, as an approximate one. 
The causes of error enumerated by Professor Tait in his note attached 
to this paper all affect it, and if the lowering of the maximum den- 
sity point is not directly proportional to the pressure, it can only be 
regarded as a very rough approximation. 


4, Note on the Preceding Paper. By Professor Tait. 


If we assume the lowering of the temperature of maximum 
density to be proportional to the pressure, which is the simplest 
and most natural hypothesis, we may write 

t,'=t,—Bp, 
where p is in tons-weight per square inch. 
Now Thomson’s thermodynamic result is of the form 
St = A(t —t,')8p. 
This becomes, with our assumption, 
dt = A(t Bp)dp. 

As the left-hand member is always very small, no sensible error 
will result from integrating on the assumption that ¢ is constant on 
the right (except when the quantity in brackets is very small, and 
then the error is of no consequence). Integrating, therefore, on the 
approximate hypothesis that A and B may be treated as constants, 
we have for the whole change of temperature produced by a finite 
At=A(t—t))p+4ABp’. 

I have found that all the four lines in the diagram given in the 
‘paper above can be represented, with a fair approach to accuracy, — 
by ‘the formula 


y = 0°0095(¢ 4)p + 0°017p?, 
where p has the values 1, 2, 3, 4, respectively. Hence, comparing 
with the theoretical formula, we have the values 
A=0:0095, B=3°6C. 
B expresses the lowering of the maximum density point for each 
ton-weight of pressure per square inch. 
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It seems, however, that all the observations give considerably 
too small a change of temperature ; for the part due to the first 
power of the pressure is from 30 to 40 per cent. less than that 
assigned by Thomson’s formula and his numerical data. One 
obvious cause of this is the small quantity of water in the com- 
pression apparatus, compared with the large mass of metal in 
contact with it. This would tend to diminish all the results, 
whether heating or cooling ; and the more so the more deliberately 
the experiments were performed. Another cause is the heating (by 
compression) of the external mercury in the pressure gauge. Thus 
the pressures are always overestimated; the more so the more 
rapidly the experiments are conducted. A third cause, which may 
also have some effect, is the time required by the thermo-electric 
junction to assume the exact temperature of the surrounding 
liquid. | | | 

Be this, however, as it may, the following table shows the nature 
of the agreement between the results of my original experiments 
(ante, p. 218) and the data derived from the present investigations. 
The gauge and the compression apparatus were the same as in my 
experiments of last year ; the galvanometer, the thermo-electric junc- 
tions, and the observers were all different. The column MSO gives 
_the whole heating or cooling effect at 15°°5 C., calculated for different 
pressures from the results of the investigation by Professor Marshall — 
and his coadjutors. The column T contains the results of my direct 
experiments at that temperature. 


p (tons) MSO | T Thomson, 
1 0°131 C. 0°139 C. 0°177 C. 
0°465 0°516 0°538 
4 


0°665 0°750 0°711 


It will be noticed that there is, again, a fair agreement; though 
the results are, as a rule, lower than those calculated from Thomson’s | 
formula. My own agree most nearly with Thomson’s formula, 
probably because they were very rapidly conducted. As they stand, 
they give about 3° C. for the effect of 1 ton on the maximum 
density point. It is to be observed that if we could get the 
requisite corrections for conduction, and for .compression of 
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mercury, their introduction would increase (as in fact is necessary) 
the constant A above, but would have comparatively little effect on 
the value of B, which is the quantity really sought. 


5. Vocalisation and Articulation. By the Rev. J. L. Blake, 
Communicated by Dr. Crum Brown. 


(Abstract.) 


In this paper the author discusses the mechanism of speech, and 
the character of the vowels and consonants which occur in the 
English language. He points out the importance of attending to 
the proper division of words into syllables, and of clearly articulat- 
ing consonants. He shows how his theory of monopressures 
facilitates the correct reading of poetry. 


BUSINESS. 


Mr. Andrew Jameson and Mr. J. A. Wenley were balloted for 
and declared duly elected Fellows of the Society. 


Monday, 17th July 1882. 


Proressor BALFOUR, Vice-President, in the Chair. 


The following Communications were read :— 


1. On the Order of Succession of Socket in the N orth-West 
Highlands. By Professor Heddle. 


2. On the Rotation of the Plane of Polarization by Quartz, 
| and its relation to Wave-Length. By W. Peddie. 
Communicated by Professor Tait. 


The angular rotation of the plane of polarization of light-rays in 
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their passage through quartz is a function of the wave-length, and 
_ is roughly represented by the formula 


A 
where A is a constant depending on the quartz This formula is 
only approximate, however, and one object of the experiments 


described below was to ascertain how closely the rotation might 
be —— by three terms of the equation | 


i 3 


Another object was to test the amount of accuracy attainable by 
the exceedingly simple and direct method employed; and a third 
_ was to find how nearly the constants in the assumed formula agree 

with one another in different specimens of quartz. 

A quartz plate 8‘9 mm. in thickness was first used with ordinary 
_Nicol’s prisms, as polariser and analyser. The quartz plate was 
fixed immediately in front of the analysing prism. A beam of sun- 
light, having passed through the polariser and the quartz, proceeded 
‘through the upper half of the analyser. Another beam was re- 
flected through the under half by a mirror placed between the 
polariser and the quartz. Both beams being then passed through a 
spectroscope, two spectra were obtained in juxtaposition, the Fraun- | 
hofer lines in the one exactly corresponding to those in the other. 
The upper one exhibited in addition the usual dark band caused 
by the rotatory action of the — upon the plane polarised 

The analyser being now moved round until the centre of the dark 
band coincided with a Fraunhofer line in the under spectrum, the 
angle recorded gave the total rotation for that ray, minus some 
multiple of z. That position of the analyser, for which all rays 
were extinguished when the quartz was withdrawn, was of course 
taken as the standard position from which all angular deviations 


were reckoned. The following results were obtained from observa- 
tions with the rays D, E, 6, F :— 


| 
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= 

, | 

D |85° 20’185° 40’\85° 36'185° 30'185° 42’/85° 12’185° 20’185° 12’|85° 25’| 14° 35’ 194° 35’ 
E |35° 52’\35° 8’ 135° 48’134° 52’135° 18/135° 16'135° 14’/35° 32’ 35° 26'| 64° 34’ |244° 34’ 
b |26° 0’ |26° 20’|26° 30’|25° 16’/25° 56’25° 16/25° 55") 74° 5’ [254° 5’ 
F |10° 44’110° 30’|10° 36/|10° 52’|10° 24’ | 10° 36110° 36’ |290° 36’ 


The angles recorded under the heading “ Corresponding Rotation” 
are explained by the fact that the scale-reading 100° is taken as 
the standard of reckoning. The multiple of x to be added is easily 
obtained from the approximate formula Aw 3, 
Hence, to the sixth power of the wave-length (rotations being 
expressed in minutes, and wave-lengths in fractions of an inch), 


B 
p(B) = 14674 = 7593 * * 
p(B) = 17436 = 3565 + 


These equations give 


A= 6661(10)4, B= 4233(10)’, C=1180(10)". 
Applying the formula 
-6661(10)* 4233(10)? ,1180(10)" 


to calculate the rotation for the ray b, where \ = 0:00020367, we get 
p = 16069°6 — 2463°3 + 1656-9 = 15263. 


The value obtained by direct observation, as given in the table 


above, is 15245. 
With another specimen of quartz 7 01 mm, in length, the follow- 


ing results were got :— 


i 
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Angle. | Total 
Ray. Scale Reading. Mean. Corresp. [Rotation 
D 21°, 23°, 224°, 21°, 213°, 21°, 21°, 22°, 22°, 22° 22° 78° 1518° 
E 128°, 1283°, 128°, 129°, 128°, 128°, 1283 128° | 128° 1928° 
b 12°, 73°, 78°, 72°, 72° 723° | 273° | 20073° 
F 129°, 129°, 131°, 129°, 129°, 129°, 130°, 130°, 129°, 129° | 129° | 151° 2311° 


To find the multiple of + to be added to the measured rotation 
for the ray D, let y= the ratio of the length of the long quartz to 
the length of the short, a,= the rotation for D in the short quartz, 

= the rotation for D in the long quartz above the nearest dark 
band in the less refrangible part of the spectrum, then, 


Y = + 


‘Similarly for the ray E, ay=nr+a,, where a, is equal to 
2a + 128°. the equations for the different rays, 


This equation gives n»=8. Hence 


p(D)=91080=55 + 

B 


The values obtained for the are A =5289(10)5, 
= — 4896(10)8, C= 1509(10)}2. 
Using these values, p(b)=120200'. The observed rotation is, 
120450’. Reducing the constants to their value per mm., we get, 
for the short quartz, 


A =7485(10)3, B= 47 56(10)° C = 1326(10)” ; 
and for the long quartz, 


A =7557(10)8, B= — 6995(10)%, C = 2156(10)"°. 


| 
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3. On the Condition of Ammonium Salts when dissolved in 
Water. By W. W. J. Nicol, M.A., B.Sc. Part I. 


When a salt, such as sodium chloride, which crystallises at 
ordinary temperatures without water of crystallisation, is dissolved 
in water, contraction takes place ; that is, the specific gravity of the 
solution is greater than that calculated for a solution of that strength 
from the specific gravity of the salt in the solid state and that of 
water, by the formula— | 


- a = theoretical specific gravity of the solution. 


Where— 
p=the percentage of salt in the solution. 
d =the specific gravity of the solid salt. 
P=the percentage of water. 


D =the specific gravity of water at the temperature of 


observation. 


The amount of this contraction varies greatly, being as much as 
31:2 per cent. in the case of potassium sulphate, and only 2°5 per 
cent. in the case of potassium ferricyanide, when the salt dissolves 
in a nearly saturated solution, the volume of the solid salt being 
taken as 100,* } | 
_ The above is the general rule, but it has been long known that 
ammonium chloride, when dissolved in water, expands instead of 
apparently contracting, consequently the specific gravity of its 


aqueous solution is always less than the theoretical. The amount 


of this expansion varies with the strength of the solution. Sorby 
(loc. cit.) states that when the solution contains 3 per cent. of the 
galt the expansion is 3°4 per cent., while near the point of satura- 
tion it is 15°8 per cent. 

This apparent expansion of ammonium chloride has been observed 
by various experimenters, who all agree that it is the only known 
exception to the general rule. Table I. gives the numbers obtained 
by the more important of these, the theoretical specific gravity of 


* Sorby, Proc. Roy. Soc., xii, 544, 
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the solution, calculated from the number 1:°53=sp. gr. solid am- 
monium chloride, being given in the right-hand column. 


TABLE I. 

Observer. _ Per cent. | Observed sp. gr. | Theor. sp. gr. 
Hassenfratz,* . 19°3 1:0693 
Michel et Krafft,+ . 24°7 1°0752 
26°9 1:0767 1°1028 
Gerlach,§ 26°3 | 1:0766 11002 


Schiff (Joc. cit.) says, that the fact already observed by Michel 
and Kratft—that ammonium chloride expands on dissolving in 
water is confirmed by his experiments, but is unable to offer any 
explanation of the cause of it. While Gerlach, writing in 1859, 
and again in 1862,|| after a long series of most careful experiments, 
extending over numerous salt solutions of various strengths, and 
with complete knowledge of the work done on the subject by 
Kremers, Schiff, Karsten, and others, has no hesitation in statin g, 
that in the act of solution contraction takes place in the case of all 
anhydrous salts, with the single exception of ammonium chloride. 
Finally, Sorby (Joc. cit.) found that, in the case of. salts which pro- 
duce contraction on solution in water, the effect of pressure is to 
increase the solubility, while with ammonium chloride the reverse is 
the case ; pressure, as was to be expected, diminishing the solubility. 
Not only is the specific gravity of solutions of Ammonium 
chloride abnormal, as shown above, but some of the other proper- 
ties of the solution also show a variation from those to be expected 
from a consideration of the properties of solutions of potassium and 
sodium chlorides. For example, Quincke™ has determined the 
cohesion or surface tension of solutions of ten chlorides, including 
ammonium chloride, by means of the method with capillary tubes 
and that with air bubbles. On comparing the results of experiment 


* Annales de Chimie, xxviii. 298. 

+ Ann. de Chim. et Phys. [8], xli. 471. 

t+ Annalen der Chemie, cix. 330. 

§ Spec. Gen. der Salzlisungen. Freiberg, 1859, p. 11. 
| Zeitschrift fiir Analyt. Chem., viii. 271. 

7 Pogg., Annalen, clx. p. 560. 
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with the numbers calculated,* he finds that there is satisfactory 
agreement except in the case of 2KCl, 2NH,Cl, and 4(Fe,Cl,). 
A small amount of free hydrochloric acid would account for these 
variations ; and he admits its probable presence in the case of the 
ferric chloride solution, and believes that the ammonium chloride 
solution really contains free ammonia and hydrochloric acid. He 
cannot account for the irregularity in the case of potassium chloride, 
but it must be noted that it only makes its appearance when the 
solution experimented with is concentrated, and, in any case, the 
irregularity is small compared with that found for ammonium 
chloride solutions. 
_ The coefficient of absorption for carbon dioxide is also abnormal 
in the case of ammonium chloride solution. Mackenzie+ has de- 
termined it for solutions of various strengths of the six chlorides, 
KCl,. NaCl, NH,Cl, BaCl,, SrCl, and CaCl, The result of 
his experiments is, that whereas, in the case of strontium chloride, 
the coefficient of absorption lies between those of barium and 
calcium chlorides, as is the case with the molecular weights, that 
of ammonium chloride solution exceeds greatly those of potassium 
and sodium chlorides. I may note, in passing, a mistake that 
Mackenzie has made in his statement of results. He says (loc. cit.) : 
Fiir verschiedene Salzlésungen ist der Einfluss des Salzes verschieden, 
und zwar liegt die absorption beim Chlorkalium, wie sein Molecular- 
gewicht zwischen der beim Chlornatrium und Chlorammonium, u. s. 
w.” The absorption does really occupy that position, but not the 
molecular weight. 

Further, the results obtained by Kittler,f in his experiments on 
the electromotive force of an element composed of two solutions and 
one metal point apparently to a similar irregularity in the behaviour 
of a solution of ammonium chloride, when compared with that of 
solutions of potassium and sodium chlorides ; for when the element 


* By the formule— | 

(1) (a) = 735mm. + ‘1683 7. 

(2) a = 830mm. + ‘18707. 

' (1) Tube method; (2) air-bubble method; and 7 the 
number of equivalents of salt in 100 equivalents of — 
water. | 

+ Wiedemann’s Annalen, i. 451. 
t Ibid., xv. 391, 410. 
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consists of copper, in a solution of copper sulphate and a solution 
of one of the three chlorides, KCl, NaCl, NH,Cl, the order is 
NH,Cl, KCl, NaCl; but when the element consists of copper in 
_ dilute sulphuric acid and a solution of one of these three chlorides, 
the position is regular. But, owing to Kittler’s adherence to the 
old plan of regarding salt solutions from the percentage point of 
view, and his comparing in many cases only the concentrated 
solutions, it is impossible to state definitely that the above is true. 

In the course of some experiments on the specific gravity of | 
saline solutions, my attention was drawn to the divergence from the 
_ general rule in the case of ammonium chloride, and I made a series 
of experiments with the view of determining the cause of it. A 
portion of these form the contents of this paper. 

In the first instance, determinations were made of the specific 
gravity of aqueous solutions of various strengths of the six salts 
formed by the union of potassium and sodium, with chlorine, 
bromine and iodine respectively. The mode of experiment was 
briefly as follows :—All the specific gravities were taken at 20° C. 
in a constant temperature bath (a modification of Dupré’s) and 
referred to water at 20° asunity. Sprengel tubes were employed ; 
these after filling were allowed to remain in the bath for ten minutes: 
after weighing, some of the liquid was poured into a weighed 
platinum dish, and the percentage of salt determined by 
evaporation. Three solutions of each salt were prepared, containing 
approximately 20, 15, and 10 per cent., and these were completely 
freed from air by boiling and allowing to cool in vacuo. In the 
case of the solid ammonium salts mentioned later, the specific 
gravity after crystallisation from alcohol, or a mixture of alcohol and 
water, was taken in paraffin by means of a special form of bottle ; 
the error in experiment affecting the fourth decimal place only 
slightly. 

_ My determinations correspond very closely with those of Gerlach, 
made at 15° by the hydrostatic method and corrected. 

Table II. contains the results of these preliminary experiments 
compared with the specific gravity calculated from the most trust- 
worthy determinations of the specific gravity of the solid salt. 


‘ 
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Tasze II. 
NaCl 20°95 115711 03389 
2-011 1444 | 1°10664 1:08108 02556 
74 1'05339 1°03912 01427 
KCl 19°5 1°13225 1°1067 02555 
1:97 14°98 1°09954 1:0797 01984 
104914 1:0382 01094 
NaBr 114714 1° 
3-014 14:92 1°12478 11107 01408 
11°57 1°09567 1:0838 ‘01187 
KBr 22-04 117968 1°1604 01928 
2°681 14:37 1°11317 1°0990 01417 
8:96 106702 1°0596 00742 
Nal 1:2649 1°2427 0229 
3°45 18°54 1°16626 1°1517 01456 
12°75 1°11138 1:0996 01178 
KI 23°09 1°19977 1°1840 ‘01577 
8°059 16°00 1°12929 1°1207 00859 
7°81 1:06127 1°0555 00577 


A=name of salt and specific gravity in the solid state. 
B = percentage of salt in solution of specific gravity in C. 


C =observed specific gravity of solution. 
D = theoretical specific gravity. 
E = C D. 


The following points are to be noted :— 

1. That in each case the observed specific gravity is greater than 
the calculated, showing that contraction has taken place ; 

2. That the difference C~D in E increases as the percentage of 
salt increases ; but, | | 

3. That the first portions of salt added produce a relatively 
‘greater contraction than the subsequent portions. 
Nothing more can be learned from the table in the above form. 
 Experimenters are only just beginning to realise the fact that salt 
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solutions which contain the same percentage of different salts are. 

not comparable. Before we can justly expect to be able to throw © 
light on the subject of solution, we must be certain that the 
solutions which we compare together are really comparable. 
Kremers, *.in the course of his numerous experiments on solution, 
and his deductions from them, compared solutions which contained, 
as he expressed it, 10, 20, 30 molecules of the salt (Salzatome) to 
the 100 unit weights or unit volumes of water (Gewichtseinheiten 
oder Volumeinheiten Wasser): these numbers, as a reference to his 
papers will show, are too great, but for all that his solutions were to 
a certain extent comparable. The source of error which Kremers 
did not perceive, which indeed so far as I know has not hitherto 
been recognised, is the mutual attraction of the salt molecules for one 
another. If we wish to observe the results produced solely by the 
mutual action of the salt and the water, we must take care that our 
solutions are sufficiently dilute.. As the solution becomes more 
concentrated, the observed specific gravity depends not only on the 
attraction of the salt for the water, but also on that of the salt 
molecules for one another. | : 

_ With a view to testing the correctness of the pee I atte the 
resulta given in Table II. cols.C.and D. The ordinates representing 
the specific gravity and the abscisse the percentages ; I thus obtained 
for each salt two curves approaching straight lines. Both turned 
upwards, but that expressing the observed specific gravity turned 
less than the other. The curvature in either case was so slight that 
it was impossible to draw with any approach to accuracy curves 
joining the various points; these were therefore joined by straight 
lines; from these lines the specific gravity for any percentage can 
be found with moderate exactness ; but the difference between the 
observed and calculated specific gravities can be found with 
much greater accuracy, as the error affects both lines to very 
nearly the -same extent. By the help of these lines, the actual 
and theoretical specific gravities were found for solutions con- 
taining 1, 2, 4, 6, and even 8 molecules of salt to 100 mole- 
cules of water.. The differences between these are given in Table 
IIL | 


* Pogg., Annalen, vols. xcii., xcv., cxvi., xeviii., &c. 
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Taste III. 


100M. H,O NaCl KCl | NaBr | KBr Nal KI 


1. m. salt. 0061 | -0057 | -0059 | ‘0053 | ‘0054 | -0065 
0209 | 0191 |... 0183 | 
0280 | ‘0261 3 

8, 


0388 0288 


These numbers, though not complete, show clearly that the 
amount of contraction (expressed by the difference between. the 
actual and theoretical specific gravity), produced by dissolving any 
one of these six salts, in the proportion of one molecule to 100 
molecules of water, is a number lying between ‘005 and ‘006. In 
the case of two molecules between (01 and 012, and that the 
amount of contraction produced by the addition of each successive 
molecule, is a steadily diminishing quantity. These points may 


help to explain the abnormal specific gravity of ammonium 
chloride solution. 


Knowing that solutions of ammonium salts, e.., chloride, 


_ nitrate, and’ sulphate, became acid on boiling, it struck me that the 
explanation was to be found in a partial dissociation on solution 
in water. In order to ascertain whether the dissociation already 
observed at 100° was due to heat, or whether it actually existed 
at ordinary tem peratures, pure dry air was drawn for three days 
through a solution of ammonium chloride rendered alkaline with 
ammonia. At the end of that time the solution was distinctly 
acid ; but as this might be due to the formation of nitrous acid in 


small quantity, an alkaline solution of ammonium chloride was - 


placed in vacuo over sulphuric acid, in less than twenty-four hours 
it was acid. | 

The next point to be determined was, whether this abnormal 
specific gravity was common ito all ammonium salts, if so, then 
the explanation by dissociation would be confirmed. I tried 
solutions of ammonium, bromide, nitrate, iodide, and sulphate. 
The specific gravity of the two > former was — that of the 
two last normal. 


Table IV. gives the results of experiments with the solutions of 
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various strengths of the three salts, chloride, bromide, and 
lodide. It shows that in the case of the first two salts, solution 
is attended by increase of volume, but that when the last is dis. 
solved contraction takes place as mentioned above. 


TABLE IV. 

A. B. | C. ie D. E. 
NH,Cl 20°68 1°06003 1°07515 + 01512 
1°53 14°84 1°04408 1°05219 + ‘00811 
| 8°64 1°02603 1°02872 + 00269 
NH,Br 21°28 1°12976 1°1408 + °01104 
2°379 15°31 1°09048 1°0973 + °00692 
1°06265 1°0669 + °00435 
NH,I 18°58 1°12631 1°1241 — 00221 
2°464 10°92 ~1°07118 1°0694 — ‘00178 
6°71 1:0394 1°0381 — ‘00130 


The arrangement is the same as in Table II. 


The question naturally arises, Why, if ammonium chloride and 
bromide dissociate to some extent on solution, does ammonium 
iodide remain intact, as these results seem to show? There is 
good reason to suppose that dissociation really takes place in this 
case also, for when these results are treated in the same way as | 
those in Table IL, it is found that when one molecule of ammonium 
iodide is dissolved in 100 molecules of water, the amount of con- 
traction is (0015. Now from Table III. the amount of contraction 
in the case of a solution of that strength of one of the six salts 
there given is ‘005—°006. Unless dissociation has taken place, I 
fail to see why ammonium iodide should not give the same amount 
of contraction. | 

While searching in Berthelot’'s Chimie Mechanique for some 
data that might explain this smaller amount of dissociation in the 
ase of ammonium iodide, I found that the result of Berthelot’s 
experiments on the thermal effect of diluting solutions of the 
sulphates, chlorides, and nitrates of potassium, sodium, and 
ammonium is, that we may conclude that these salts are not 

decomposed by water at the ordinary temperature, to an appreciable 
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extent. But he adds, that we must not lay too much stress on 
this conclusion ; for if the decomposition of ammonium salts of 
strong acids is not to be detected by the thermometer, it is in con- 
sequence of its minuteness—for iv really exists, and can be made 
evident by other proofs. 

I hope soon to be able to bring forward other and more complete 
proofs of dissociation in the above salts, and also to extend my 
experiments to solutions of other ammonium salts. — : 


4, On a Solar Calorimeter, and some Observations made with 
it in Upper Egypt. By Mr. J. Y. Buchanan. 


(Abstract. ) 


The instrument consists of a Liebig’s condenser mounted equatori- 
ally, so as to follow the sun by one motion. Projecting from the 
upper part of it, and enclosing the steain tube, is the boiler, which 
is a tube of half an inch diameter, where it receives the sun’s rays, 
and widens out to 1 inch diameter in the steam space, This 
steam space or dome is formed by an inverted test tube, so that the 
operation can be easily watched. The tube is surrounded by a 
concave reflector made up of three conical surfaces of silvered 
copper. The diameter of the outer edge of the reflector is 13:5 
inches, and its effective surface is almost exactly 1 square foot. 
The length of tube on which the rays were concentrated was 2 
inches, and as its diameter was half an inch, its surface was 3°14 
inches, therefore the thermal magnifying power of the combination 
was 46. These proportions were chosen in some doubt as to their 
suitability, but their choice was justified by the result. The amount 
of water actually in the focal portion of the boiler at any moment 
was 5 cubic centimetres; as the steam passed down through a 
central tube, and was condensed by the water rising outside of it to 
supply the place of what was evaporated in the boiler, the supply 
or feed to the boiler was effected practically at the temperature of 
‘ebullition. When, therefore, the instrument had been working for 
a few minutes, the whole of the effective radiant heat thrown upon 
the boiler was utilised in transforming water at 212° F. into steam 
of the same temperature. As the heat given out in the condensatio 


> 

i 


828 _ Proceedings of the Royal Society 


of the steam was entirely absorbed by the water going to supply the 
boiler, and as this heat was sufficient to raise at least eight times the 
weight of water from the atmospheric temperature to that of ebul- 
lition, it will be seen that we are justified in assuming that the solar 
heat which penetrated the walls of the bo iler was wholly utilised in 
making steam , and f urther, that loss by radiation was reduced to a 
minimum. | 
Immediately on presenting the mirror to the sun ebullition com- 
menced, and it was kept going all the forenoon and the greater part 
‘of the afternoon, the position of the reflector being continually 
adjusted by hand. The distillate was collected in a graduated tube, 
and the time taken as every portion of 5 cc. was collected. The 
locality for experiment was that chosen by the eclipse observers,— 
on the banks of the Nile, close to the Egyptian town of Sohag, in © 
latitude 26° 30’ N. ‘The instrument was very freely exposed to the 
sky, and was directly shone on by the sun from sunrise till 5 P.M., 
when it was obscured by a wood. As originally constructed the steam 
space was of metal, and was much too small, and, consequently, the 
results obtained in the first few days were vitiated by priming. 
When this had been thoroughly ascertained, the metal covering was 
removed and replaced by an inverted test tube, fitted tight with cork 
packing, the internal steam tube was also prolonged, so as to be well 
clear of the boiling water surface. The effect of this alteration was, 
by increasing the volume of the steam space, to eliminate altogether 
the danger of priming, and, by substituting glass for metal, to enable 
the operation to be constantly watched. The results obtained before 
this alteration have been rejected ; those made on the 16th, 17th, 
and 18th May 1882, were subsequent to it, and were quite satisfac- 
tory. ‘The results of these observations are condensed in the follow- 
ing table, which gives the amount of water distilled in an hour at 
different times :— | 
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| 
Time. Grammes Water Distilled. 
From To 16th. — | 17th. 18th. 
9 10 78°1 
10 11 58°8 70°25 82°4 
11 69°5 69°7 82°8 
2 3 73°2 71°6 
3 4 57°9 64:8 


= 


Taking the average performance on the 16th and 17th, which 
were comparatively cool, we find that 70 grammes, or 0°1542 Ib. of 
water was distilled per hour, and on the 18th, a comparatively hot 
day, the amount was 81 grammes, or 0°1784 Ib. per hour. 

Setting aside cloud, the chief perturbing agent is wind. During 
‘the three days we were fortunate in having considerable varieties of 
weather. On the 16th, with a calm afternoon, the mean rate between 
two and three o’clock was 1°221, and on the 17th, when it was 
breezy, it was 1:087, or about 10 per cent. less. The breezes which 
occur on the Nile are cool from the north, and are variable in 
strength. On the three days mentioned the force was never greater 
than from 2 to 3, and what there was was always more or 
less gusty. We have seen that the mean rate between 2 and 
3 P.M. on the 16th was 1:221, and the temperature of the air at 
2 p.M. was 95° F.; while on the 18th the rate was 1°204, with a 
temperature of 105° at 2 p.m. On the latter day there was a 
fresh breeze in the afternoon, while on the former it was calm. If 
we consider ‘that the lowering of the rate was wholly due to the 
wind; it appears that air of 105° F. in moderate motion cooled as 
much as stagnant air of 95° F. It is, however, impossible to be 
sure that some of the lowering may not be due to alteration in the 
absorptive power of the air. 

The air was always excessively dry. At 2 p.m. the dry and 
wet bulb thermometers registered, on the 16th, 95° and 62°5° ; on 
the 17th, 94° and 66°2° ; and on the 18th, 105° and 68° F. There- 
fore the difference between the wet and dry bulbs ranged between 
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30° and 40° F. As an instance of the diurnal range of temperature, 
it may be mentioned that on the 18th, when at 2 p.m. the tempera- 
ture was 105° F., just before sunrise it was only 59° F. On this 
day, therefore, we had an extreme range of temperature of 46° F., 
and a difference of 40° F. between the dry and wet bulbs themselves 
in the afternoon. The island of Teneriffe lies in very nearly the 
same latitude as Sohag ; but in order to find a similar climate, it 
is necessary to ascend at least 6000 feet, and pass through the 
mass of clouds which always encircle the peak between the heights 
of 3000 and 5000 feet above the sea. The climate on the Nile in 
Upper Egypt is thus very peculiar. Looking to the height of the 
barometer and the day temperature, it is that of a tropical place at 
or near the level of the sea ; looking to the range of temperature and 
the dryness of the air, it is quite Alpine. 

On the morning of the 17th May the sun was totally eclipsed at 
8.34 a.m.; at 8.51 the apparatus was exposed to the sun, but no 
boiling took place ; at 8.58 the water began to “sing”; at 9.1 it 
boiled ; at 9.3 it was boiling briskly, but it was not till 9.17 that 
the first drop of distillate fell into the receiver ; by 9.194 1 cubic 
centimetre had passed, and between 9.21 and 9.294 5 c.c. passed. 

The water did not begin to sing until 50 per cent. of the surface 
of the sun had been uncovered, a fact which supports the belief that 
there is a very great absorption of heat rays by the sun’s atm osphere 
near the limbs. During totality the stars shone out brightly, and a 
comet appeared about a degree distant from the sun. The darkness 
was not so great but that I could read a rather closely graduated 
thermometer without difficulty. The fall of temperature during 
totality was only 1° F., and there was no wind or other atmospheric 
disturbance. | | 


5. On the Heats of Combination of the Metals with the 
Halogens. By A. P. Laurie, B.Sc., and C. I. Burton. 


At the last meeting of the Society a paper was communicated by 
us, describing a new method for determining the heats of combina- 
tion of the metals with the halogens. The following paper is an 
aceount of our preliminary experiments mentioned in the former 
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paper. As these experiments were all made with modifications of 
the “iodine cell,” or of the ‘“‘cuprous iodide cell,” we shall begin with 
a brief description of these two cells. ee 

The iodine cell consists of a carbon rod and a zinc rod immersed 
in a solution of iodine in iodide of zinc. The cuprous iodide cell 
consists of a zine plate and a copper plate immersed in a solution of 
iodide of zinc, the copper plate being covered with a paste of cup- 
rous iodide, and then wrapped in parchment paper. 

~The E.M. Fs. of the cells were measured on a Thomson Quadrant 

Electrometer, the deflection corresponding to 1 volt, being found ~ 
by measuring the deflection given by a Daniell cell. The Daniell 
cell was assumed to have an E.M.F. of 1°12 volts. This is 
not a strictly accurate assumption, but was sufficient for these -pre- 
liminary experiments. The deflection given by the Daniell cell was 
measured at the beginning and end of each series of experiments. 
The zero of the instrument was usually noted after each deflection. 

The formula used has been already mentioned. It is 


E E 
= xe (in C.G.S. units) : 


e is equal to ‘003411 grm. for zine. 

On connecting an iodine cell as above described with the electro- 
meter, zinc as the active metal gave a deflection of sixty divisions 
on the electrometer scale. (The deflection given by a Daniell cell 
was 52 divisions.) | 

Copper, as the positive metal, gave no deflection. This was due 
to the coating of iodide formed on it by the iodine solution. It 
seems under these circumstances to be in a similar state to negative 
iron. | 

We then constructed an iodine cell in the following manner :— 

In the centre of a glass vessel containing a solution of an iodide 
is placed a porous pot, containing the iodine solution and the 
carbon rod. Closely surrounding the porous pot is a cylinder 
of perforated zinc with which the iodine combines as fast as it — 
diffuses through the porous pot. In this way the iodide solution 
in the outer vessel is quite free from iodine. 

Experiments with this cell give as an average of five experiments— 

Deflection with zinc, 63, in terms of the electrometer scale, As 
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already mentioned, the E.M.F. of zinc in the ordinary iodine cell. 
is about 60. | 
The difference 3 is due to an E.M.F set up between the iodine 
solution and the iodide of zinc solution. 
The deflection with copper is 33. 
Some experiments were then made with a cuprous iodide cell 


constructed in the manner already described. The following table 
_ contains the results :— 


| Calculated 
| Todide Cell. odide Cell. 
. | 30 32 
Copper, 30°5 0 0 
Silver, . 29 —1°'5 0 
Tin, 


The second column of figures is found on the assumption that 
the E.M.F. of a metal in the cuprous iodide cell is its E.M.F. in the 
iodine cell, minus the E.M.F. of copper in the iodine cell. 

Three has been subtracted from the numbers in the first column. 
The reason for doing this has been already explained. Taking 
61:5 as the E.M.F. of zinc, which is the mean value, its heat of 
combination with iodine as calculated from the above formula 
is 924. 

The number given by Naumann for the heat of combination of 
zinc with iodine in presence of water is 929. | 

Nearly all our other numbers agree ey with those 
given in Naumann’s Thermochemie. 

The numbers, taken from Naumann’s table, are the heats of com- 
bination of one gramme of the metals in presence of water. It will 
be seen that the value given for iron by Naumann does not show 
any agreement with our value. This is also the case with the 
chlorine and bromine compounds of iron, 
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| | Heats of Com- | Heats of Com- 
| E.M. F. Table. * 
Zn +1,=ZnI, , . | 1°324 volts. | 924 heat units. | 929 heat units. 


In order to test the effect of temperature on the E.M.F. of the cell, 
the E.M.F. of zinc in an iodine cell was measured when the cell was 
at 11° C., and when it was sat 27°C. The E.M.F. in both cases was 
the same. 

The deflection given by silver wire and silver electrolytically 
deposited from pure nitrate of silver is the same. 

Iron wire with a blue tarnish on it gives a considerably less 
deflection than clean iron. 

The E.M.F. given by alloys seemed to us to be of considerable 
interest. We supposed that they would give the E.M.F. of their — 
most positive constituent. This, however, is not always the case. 
Solder gives a deflection of 40 (lead = 40, tin = 32), but brass gives 
the same deflection as copper, namely, 33. A confirmation of this 
is the fact that brass and copper give no E.M.F. in dilute sulphuric 
acid. | 

After having made these experiments with the iodine cell, we 
made a chlorine cell by filling the porous pot with a freshly pre- 
pared solution of chlorine. The results with the chlorine cell do 
not agree well with the results found in the cuprous chloride cell, 
and the heats of combination calculated from the electromotive 
forces in the chlorine cell must be regarded as very rough approxi- 
mations. Two values are worth mentioning. The heat of combina- 
tion of 1 gramme of zine with chlorine, calculated from its E.M.F. 


* At the time this paper was read we had not seen Naumann’s Thermochemie 
(published 1882). The above values have therefore been inserted since then. 
They are much nearer our own than the values given in the older books. 
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in the chlorine cell, is 1578 heat units. The number given by Nau- 
mann is 1736 heat units. Naumann’s value, with a correction 
which has not been made for the heat of solution of chlorine, is 

about 1660 heat units. The heat of formation of Cu, Cl, from the 
ok M.F. of copper in the chlorine cell is 493 heat units. The number 
given by Naumann is 517 heat units. | 

We have made a few experiments with a bromine cell, but as we 
have not made any with a copper bromide cell, it is unnecessary 
to give them at present. . 

One experiment is mentioned in this paper, testing the influence 
of temperature on the E.M.F. of the iodine cell. This has become a 
matter of some importance. In a paper by Helmholtz, to which we > 
referred in our last communication, it is shown that the difference 
of E.M.F. at differént temperatures is possibly the measure of the 
work done in the cell which does not appear in the electric current. 

In conclusion, the results derived from the iodine and cuprous 
iodide cell seem fairly satisfactory. | 

Probably the best way to test the accuracy of the method would 
be to run down an iodine cell in a calorimeter, and compare the 


heat evolved by the solution of a given weight of zinc with the 


value calculated from the electromotive force of the cell. We Bro- 
pose to make some experiments in this direction. 


6. On the Nature of Solution. By Mr. W. L. Goodwin. 
Communicated by Professor Crum Brown. 


7. Diagnoses plantarum novarum et imperfecte descriptarum 
Phanerogamarum Socotrensium, quas elaboravit Bayley 
Balfour, Scientiz Doctor et in Universitate Glascuensi 
rerum botanicarum regius professor. Pars Altera. 


RUBIACE. 


58. DiricHLETIa vENuLosa, Balf. jil.: frutex 10-pedalis ; foliis 
oblongis v. oblongo-lanceolatis basi angustatis vix petiolatis acutis v. 
obtusis coriaceis margine revolutis, subtus venulis nigris perspicuis 
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nervoque medio sparse puberulo; seta media stipulari lateralibus 
triplolongiori ; floribus brevissime pedicellatis ; fructu glabro disco 
prominulo convexo, calycis limbo expanso foliaceo panduriformi 
nigro-venuloso nitido. 


Socotra, in montibus — B.C.S. No. 320. Schweinf. No. 
616 ex parte. | | 


59, DIRICHLETIA LANOEOLATA, Balf. fil.: fratex parvus ramulis 
tomentosis ; foliis lanceolatis v. elliptico-lanceolatis sessilibus v. 
subsessilibus vaginis amplis acutis coriaceis, supra subnitidis nervis 
puberulis, subtus pubescentibus ; cuspide media stipulari lateralibus 
triplolongiori; floribus breviter pedicellatis; fructu pubescente 
disco parum convexo, calycis limbo expanso — acuto foliaceo 
coriaceo puberulo. 


Socotra, in montibus Haggier infrequene. B C.S. No. 422. 


60. oBovaTta, Balf. fil.: frutex 10-pedalis ; foliis 
obovatis breviter petiolatis truncatis emarginatis sepe mucronatis 
rarissime acutis crassiusculis coriaceis, supra nitidis, venulis ultimis 
inconspicuis, margine obscure ciliatis ; seta media stipulari lateralibus 
duplolongioribus ; floribus capillariter pedicellatis ; fructu glabro 
disco plano, calycis limbo expanso membranaceo pellucido-punctu- 
lato venuloso nitido. 


Socotra, frequens. B.C.S. Nos. 172, 592. Schweinf. No. 250. — 


Pracopopa, Balf. fil. 


Calycis tubus parvus, obconicus; limbi lobi 4, breves acut, 
eequales, persistentes, dentibus minutis fere obsoletis interjectis. 
Corolla tubulosa, tubo brevi intus piloso; limbi lobi 4, breves, 
triangulares, valvati. Stamina 4, infra faucem corolle inserta, fila- 
mentis brevibus, subulatis ; anthere incluse, dorso affixe, lineari- 
oblonge, utrinque obtuse. Discus tumidus, crenatus, glaber. 
Ovarium 2-loculare ; stylus filiformis, exsertus, ramis 2 undique 
papillosis ; ovula in loculis pauca 2-3, in apice placentz carnose 
columnaris a basi loculi adscendente sessilia. Fructus corneus, 
indehiscens compresso-campanulatus, parum bialatus, lateribus 
trinerviis nervis elevatis, 2-locularis, loculis l-spermis. Semina 
verticalia, oblonga, obtusa, cylindracea, testa minute corrugata, albu- 
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mine carnoso; cotyledones angusie; radicula teres.—Suffrutices 
ramosi, ramulis 4-gonis, pubescentes proventu glabri. Folia parva, 
petiolata, subcrassa, ovali-oblonga, in ramulis brevissimis verticillatis 
fasciculata. Stipule minutissime. Flores in cymas umbellatas 
simplices terminales dispositi. | 

Genus monotypicum Dirichletwe valde affine. 


61. P. vireata, Balf. jil.: species unica In campis crescens. 
B.C.S. No. 25.. Schweinf. No. 476. 


62. HepyoTis sTELLARIOIDES, Balf. fil.: erecta annua tenuis, 
caule tetraquetro scabridulo ; foliis remotis subsessilibus elliptico- 
oblongis v. trapeziformibus v. sublanceolatis acutis revolutis sub- 
ciliatis ; stipulis 2—3-dentatis; cymis terminalibus spurie abortu 
dichotomis ; pedicellis filiformibus rigidis longis ; floribus parvis 
_albis; stylo integro capitato; fructu non-exserto capsulari pyriformi 

septicide ad basin bivalim fissente carpellis ventraliter dehiscentibus. — 
_ Socotra, apud clivos montium frequens. B.C.S. No. 313. Schweinf. 
No. 800. 


63. Muss&nDa CAPSULIFERA, Balf. fil.: arbor parva ramis juvenili- 
bus tetragonis pubescentibus ; foliis oblongo-ellipticis v. obovatis 
acutis v. obtusis basi contractis subsessilibus coriaceis fere glabris ; 
stipulis dentatis, floribus in rigidas erectas terminales cymas dis- 
positis ; calycis lobis zequalibus foliaceis linearibus ; corolla elongata, 
limbis obcuneatis ; fructu sicco loculicide dehiscente. 

Socotra, in montibus Haggier. B.C.S. No. 550. Schweinf, 
No. 455. 


64 GaILLonia (MicRosTEPHUS) TINCTORIA, Balf. jil.: a collo 
radicis tortuose ramosa, ramis nigris, internodiis brevibus puberulis ; 
foliis classis anguste spathulatis, sparse et brevissime puberulis; 
stipulis polymorphis ; floribus solitariis axillaribus breviter pedi- 
cellatis ; calyce 5-lobato, lobis 2 magnis, 2 minoribus, 1 mimino ; 
corolla extus scabridula ; stylo longe exserto. 

Socotra, prope Gollonsir. B.C.S. No. 321. 


65. GAILLONIA PUBERULA, Balf. jil.: suffrutex rigidus dichotome 
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ramosus puberulo-tomentosus internodiis elongatis ; foliis inferioribus 
lanceolatis v. oblanceolatis v. obovatis acutis v. obtusis revolutis 
sparse puberulis, superioribus linearibus; stipulis polymorphis ; 
floribus axillaribus v. terminalibus solitariis v. in cymas trifloras 
dispositis ; calycis dentibus subzequalibus non-accrescentibus ; corolla 
extus pubescente ; staminibus sepius inequalibus; stylo incluso ; 
fructu dentibus calycis coronato dense hirsuto. 

Socotra, frequens. B.C.S. No..155. Schweinf, No. 602. 


66. Gaittonia (MicrostePHus) THYMoIDES, Balf. fil.: suffruti- 
cosa parva rigida dense dichotome ramosa, ramis strictis divaricatis 
scabrido-puberulis ; foliis petiolatis oblongo-ellipticis v, lanceolatis 
obtusis v. acutis revolutis scabro-puberulis, oppositis, seepe in basin 
ramorum confertis ; stipulis heteromorphis ; floribus axillaribus 
solitariis brevissime pedicellatis; calyce 5-lobato, lobis 3 magnis 
subulatis, 2 parvis hirsutis; corolla extus puberula; stylo exserto ; 
fructu hirsuto. 

Socotra, frequens. B.C.S. No. 187. Schweinf. No. 254. 


VALERIANACEZ, 


_ 67. VALERIANELLA AFFINIS, Balf, jil.: herba pusilla tenuis sparse 
bipartim ramosa ; foliis inferioribus oblongo-ellipticis v. oblanceolatis 
obtusis obscure dentatis, superioribus sepe linearibus remote acute- 
que dentatis v. interdum trifidis ; cymis paucifloris, bracteis scarioso- 
marginatis; calyce rotato-campanulato herbaceo utrinque glabro reticu- 
lato-venuloso 6-fido, lobis uncinulatis ineequalibus ; capsulis calyci 
equilongis puberulis antice obcuneatim sulcatis, in loculo fertili 
parum maximo lateraliter extenso, loculis sterilibus subteretibus. 
Socotra, in montibus prope Gollonsir. B.C.S. No. 551. 


COMPOSITA. 


68. Vernonia Cockpurniana, Balf. fil.: frutex plus minusve 
canescens ramis spe virgatis sed plurimis lateralibus abbreviatis ; 
foliis obovatis obtusis v. emarginatis integris remotis v. in apices 
ramorum contractorum fasciculatis ; capitulis majusculis 10-13-floris 


 solitariis v. 2-3 in cymas in apices ramorum lateralium dispositis ; 


phyllariis multiseriatis obtusis ciliatis extus pubescentibus, interiori 
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bus persistentibus; acheniis 6—9-costatis intervallis sessili-glandulosis 
pilisque suffultis ; pappo exteriore squamiformi brevi. 
Socotra, frequens. B.C.S. No. 261. Schweinf. No. 513. 


69, Psrapia Bal. fil. suffruticosa glaucescens 
non glutinosa; foliis lanceolatis petiolatis acutis integris v. supra 
obscure dentato-serratis glanduloso-puberulis crassiusculis ; capitulis 
parvis copiose paniculato-corymbosis; phyllariis 5-seriatis exterioribus 
glanduloso-puberulis, internis glabris ; stylis exsertis ; acheeniis pilis 
adscendentibus vestitis ; pappi setis basi connatis. 

Socotra, prope Kischen. Schweinf. No. 606. 


70. eiutinosa, Balf. fil.: suffruticosa glutinosa glabra : 
foliis oblanceolatis -v. lanceolatis breviter petiolatis integris v. in 
parte superiore dentatis glanduloso-punctatis ; capitulis multifloris 
parvis 3-4 sessilibus v. subsessilibus in apices ramorum multo v. 
pauci-ramosi terminalis v. pseudo-terminalis paniculati corymbi ; 
phyllariis extimis squamiformibus apiculatis, intimis linearibus 
subscariosis ; antheris obtusis ; stylo indiviso ; acheniis pilis adscen- 
dentibus vestitis ; pappo squamiformi. 

Socotra, in montibus. B.C.S. No. 616. Schweinf. No. 646. 


71, PLucuEa aromatica, Balf. fil.: fruticosa aromatica ; foliis 
lanceolatis v. elliptico-oblongis acutis petiolatis integris v. in parte 
superiore obscure dentato-serratis ciliatis glanduloso-scabridis ; 
capitulis longe pedunculatis multifloris terminalibus v. axillaribus 
solitarlis rarlus In cymam dispositis ; phyllariis extimis brevissimis 
glandulosis apice reflexis, intimis angustissimis glabris; antheris 
acuminatis ; stylo bifido, lobis complanatis ; acheniis glabris ; pappo 
squamiformi. | 

Socotra, in montibus Haggier supra Tamarida et Kischen. B.C.S. 
No. 465. Schweinf. No. 631. 


72. oxovata, Balf. jil.: fruticosa aromatica sepe pro- 
~cumbens ; foliis obovatis v. obcuneatis v. oblanceolatis sessilibus 
integris v. in parte superiore dentatis glabris glanduloso-punctatis ; 
capitulis breviter peduncuiatis multifloris terminalibus v. axillaribus 
solitariis v. in 2-3-capitatas cymas dispositis ; phyllariis exterioribus 
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brevioribus glanduloso-lanato-puberulis erectis, interioribus angustis- 
simis glabris ; antheris obtusis ; stylo bifido, lobis teretibus papillosis ; 
acheeniis costis pilis adscendentibus vestitis ; pappo setiformi. 


Socotra, in scopulis montium altiorum. B.C.S. No. 497. Schweinf. 
No. 764. | 


HELICHRYSUM SPHEZROCEPHALUM, Balf. fil.: lignosum Janatum 
parvum a basi ramosum ramis diffusis compressis; foliis 5-nerviis 
obovatis, basalibus breviter petiolatis, superioribus subsessilibus ; 
capitulis campanulatis 30-40-floris brevissime pedicellatis 20-25 in 
cymas globosas terminales solitarias glomeratis; phyllariis multi- 
 seriatis, interioribus in parte superiore niveo-petaloideis patentibus 
floribus longioribus glabris ; receptaculo nudo ; acheniis scabridulis. 

Socotra, in montibus altissimis Haggier. B.C.S. No. 79. Schweinf. 
No. 629. | 
var. sarmentosum, Balf. fil. : quasi stoloniferum ; foliis majoribus 
angustioribus suboblanceolatis v. spathulatis ; capitulis 15-20-floris ; 

- 50-60 in cymas 3 poll. diam. glomeratis ; phyllariis interioribus 
floribus brevioribus. 

Socotra, cum forma typica sed in locis nudis. B.C.S. No. 79 bis. 


74, HELICHRYSUM ARACHNOIDES, Balf. fil.: annuum parvulum 
ramosum plus minusve arachnoideo-lanatum ; foliis remotis ellipticis, 
inferioribus petiolatis, superioribus subsessilibus ; capitulis parvis 
8-12-floris campanulatis brevissime pedicellatis 7-8 in cymas termi- 
nales (rarius axillares) congestas glomeratis ; phyllariis biseriatis, 
interioribus ad apicem niveis post anthesin patentibus ; receptaculo 

nudo ; acheniis scabriusculis. 
Socotra, in montibus prope Gollonsir. B.C.S. No. 197. 


75, HELICHRYSUM ACICULARE, Bal/. jil.: suffruticosum ericephyl- 
loideum procumbens v. cespitosum glabrescens ; capitulis obconoideis 
40-50-floris breviter pedicellatis.3-5 ad apices pedunculorum soli- 
tariorum axillarium longorum breviter lanatorum dispositis ; phyl- 
lariis glabris omnibus fulvo-stramineis ; receptaculo nudo ; acheniis 
puberulis. 

Socotra, in summis montibus Haggier. B.C.S. No, 397. Schweinf 
No. 561. 
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76. HeLIicHRYsuM suUFFRUTICOSUM, Balf. fil.: suffrutex plus 
minus glanduloso-pubescens ; foliis sessilibus, inferioribus cochleari- 
formibus, superioribus panduriformibus; capitulis parvis campanulatis 
20-floris pedicellatis in corymbas terminales dispositis ; phyllariis 

glabris concoloribus fulvo-stramineis ; vaicmeiaele nudo ; acheniis 
puberulis. 


Socotra, in montibus Haggier. B.C.S. No. 406. Schweinf. No. 
628. | | 


77. Puticaria pDiversirouia, Balf. jil.: herba scabrido-hirsuta 
ramis in capitula solitaria abeuntibus ; foliis basalibus plerumque 
ab formis obcuneatis ad oblanceolatas basique gradatim attenuatis 
interdum ellipticis v. oblongo-ellipticis basique abrupte contractis, 
infra integris, supra grosse dentato-serratis v. crenatis, acutis v. 
obtusis, petiolo longo anguste alato subamplexicauli, caulinibus 
angustioribus ; capitulis hemisphericis multifloris radiatis ; phyl- 
lariis subsqualibus lineari-acuminatis glanduloso-hirsutis ; achzeniis 
7-8-costatis hirsutis; pappo exteriore coroniformi, setis interioribus 
10. 


. Socotra, in campis communis. B.C.S. N 08. 119, 600. Schweinf. 
No. 453. 


78. PULICARIA STEPHANOCARPA, Bal/. fil. : fruticosa tortuose ramos- 
issima glaucescens; foliis crassis velutinis spathulatis v. cochleariform- 
- ibus plus minusve 3-5-rotundato-lobatis persistentibus ; capitulis 
homogamis solitariis axillaribus breviter pedunculatis ; phyllariis 
exterioribus gradatim minoribus ; antherarum caudis elongatis con- 
natis simplicibus ; achzniis angulatis 10-costatis corona setarum ad 


apicem sub pappo suffultis ; pappo exteriore cupuliformi segmentis | 


Nom. vern. Dheel. | 
Socotra, in campis calcareis occidentalibus et abundans. 


BCS. No. 14. Schweinf. No, 252. 


79. PULICARIA VIERZOIDES, Balf, fil.: fruticosa cinerea habitu 
Vierxez ; foliis obovatis crasse coriaceis glandulis instructis et arach- 
noideis ; capitulis radiatis solitariis pseudo-terminalibus longe pedun- 
culatis ; phyllariis, pauciseriatis glanduloso-puberulis exterioribus 


. 
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gradatim minoribus extimisque spe foliaceis magnis ; antherarum 
caudis elongatis simplicibus connatis; acheeniis subteretibus 10- 
costatis apice hirsutis ; pappo exteriore cupuliformi paleaceo-lacero, 
interioribus setis complanatis. 


Socotra, in montibus Haggier prope Tamarida. B.C.S. Nos. 402, 
481. 


80. Senecio (KuieErnia) Scotti, Balf. fil. : perenna erecta glabra 
succulenta multo-ramosa, caulibus subteretibus ; foliis remotis parvis 
linearibus ; capitulis subcylindricis homogamis 6-8-floris ad extre- 
mitates ramorum solitariis v. 2-3 in cymas breviter pedunculatas 
-ageregatis ; phyllariis 5-6 linearibus cuspidatis floribus dimidio 
-brevioribus; receptaculo nudo; acheniis subteretibus 10-costatis 
brevibus rigidis setulis intercostalibus ; pappo corolle vix equilongo. © 
— Socotra, in montibus Haggier prope Tamarida. B.C.S. No. 446. 


81. Evryors socorranus, Balf. jil.: suffrutex 3-pedalis glaber 
bipartim ramosus ramis cicatricosis ; foliis sessilibus arcte trifidis, 
segmentis linearibus obtusis; pedunculis foliis vix squilongis; 
phyllariis 8 connatis ; acheniis hispidis. 

Socotra, in montibus altissimis Haggier. B.C.S. No. 401. 
Schweinf. No. 673. Hunt. No. 11. 


82. Dicoma cana, Balf. jil.: prostrata cano-tomentosa lignosa ; 
foliis linearibus obtusis sessilibus crassis persistentibus ; capitulis 
solitariis pseudo-terminalibus subsessilibus paucifloris homogamis 
discoideis ; phyllariis pallidis glabris, intimis membranaceis, exteri- 
oribus gradatim minoribus rigidis subulato-punctatis ; receptaculo 
alveolato ; acheeniis dense setosis ; pappi setis conformibus serrulato- 
barbellatis. 
‘Socotra, in montibus prope Gollonsir. B.C.S. No. 757. 


83. Lactuca RHYNCHOCARPA, Balj. jil.: herba tenuis glabra de- 
pressa v. a basi ramosa caulibusque suberectis ; foliis glaucis lyrato- 
pinnatipartitis, segmento terminali oblongo-acuto v. rotundato v. 
panduriformi subaculeato-dentato, segmentis inferforibus gradatim 
minoribus runcinatis, radicalibus breviter petiolatis subamplexi- — 
caulibus, caulinibus sessilibus; capitulis parvis 10-12-floris 2 poll. 


| 
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longis oppositifoliis in laxos pseudo-racemos dispositis ; phyllariis 
intimis ensiformibus obtusis post anthesin vix basi incrassatis, extimis 
parvis ovato-acutis ; achaniis vix compressis 4-gonis costis 1-2 in 
quoque facie conspicuis, infra angustatis, apice in rostrum longum 
abrupte productis ; pappi setis serrulatis. | 
Socotra, in campis. B.C.S. Nos. 217, 595. Schweinf. No. 398. 


84, Lactruca crassiFoLia, Balf. fil. : herba perenna glabra glauca 
valida divaricatim breviter ramosa ; foliis crassiusculis lyrato-pinnati- 
fidis, segmento terminali oblongo-acuto v. obtuso calloso-dentato et 
seepe ineequaliter lobato, lobis inferioribus irregulariter ad basin 
minoribus, radicalibus vix petiolatis amplexicaulibus, caulinibus 
sessilibus auriculatis ; capitulis 20-floris }-4 poll. longis oppusitifoliis 
in pseudo-racemos breves dispositis; phyllariis intimis xqualibus 
_linearibus marginatis, extimis paucis late ovatis minoribus ; achzniis 
basi truncatis in rostrum breve pallidum productis ; setis pappi 
scabridulis acheniis equilongis. 

Socotra, in campis. B.C.8. No. 595. 


85. PRENANTHES AMABILIS, Balf. jii.: herba perennis cano-lanugi- 
nosa caule erecto in inflorescentiam abeunte; foliis lyrato-runcinatis, 
lobo terminali rotundato v. acute lobato parte inferiore spe angustis- 
simo, amplexicaulibus axillariter lanato-villosis membranaceis glabris ; 
capitulis longe pedunculatis 5-6-floris in laxe ramosas paniculas dis- 
positis ; phyllariis intimis 5-6 linearibus acutis, exterioribus brevi- 
bus ; achezniis tetragonis truncatis basi angustatis pappo sordido 
setoso serrulato brevioribus. | | 

Socotra, in montibus prope Gollonsir. B.C.S. No. 311. 


86. LAUN#A CREPOIDES, Balf. fil. : herba rosulata glabra perennis ; 
foliis spathulatis v. oblanceolatis basi longe attenuatis obtusis 
integris ; capitulis solitariis in apices scaporum longorum ‘bracteola- 
torum v. in laxas 2-3-ramosas cymas dispositis ; phyllariis intimis 
8 linearibus ; calyculi squamis paucis ovatis herbaceis; styli lobis 
setulis nigris suffultis ; achentis linearibus subfusiformibus multo- 
costatis rugosis ; pappo exteriore lanoso-intricato, intimo setoso. 

Socotra, in montibus non infrequens. B.C.S. No. 307. Schweinf. 
No. 570. 


‘ 
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The Chairman read the following Review of the Session _ 


In announcing the close of our Huindredth Session, I have to con- 
gratulate the Society on the gratifying fact that, though it has 
attained this advanced age, it shows no symptoms of decrepitude or 
senility. 

But though the Society as an institution is prosperous and never 
dies, a retrospect on an occasion like this reminds us that the 
members of which it is composed are transitory— 


Noctes atque dies patet atri janua Ditis. 


Since the commencement of the session fifteen of our Fellows 
have passed away. Among these are included men of the highest 


rank in science, like Dr. Darwin, Sir Wyville Thomson, and a 
Romney Robinson ; illustrious physicians like Sir Robert Christison _ 


and Sir John Rose Cormack; and great surgeons like Professor 
_ Spence ; eminent literary men like Dr. John Brown ; great scholars 

like Dr. John Muir and Sheriff Hallard. The Society, besides, has 
lost a distinguished engineer in John Scott Russell, and a ciatin- 
guished artist in Sir Daniel Macnee. 

Many of these were regular attenders at our meetings. “With 
most of them I was on familiar terms. It was our privilege to listen 
to the papers that they read in this place. How painful it is to me, 
how painful must it be for you, to miss in the course of a few 
months their thoughtful but cheerful countenances and their 
pleasant presence.. But the services which men like these render to 
science and to this Society fortunately cease not with their lives. 
By their labours they have removed obstacles from the path of 
others in all time coming, and the inspiration of their example will 
stimplate their survivors to make similar efforts, which may be 
crowned with similar success. 

On this occasion I cannot but remember what a long interval has 
elapsed since I joined the Society in 1835. I look back with 


pleasure on the forty-eight years during which I have attended your 


meetings, and the nineteen years during which I acted as General 
Secretary of the Society. 


On looking back on what has been done by our members during © 


id 
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the session, I find that there have been twenty-five papers read on 
subjects connected with Natural Philosophy ; seven have dealt with 
Mathematical subjects ; nine relate to Geology ; seven are Chemical ; 
seven in the department of Natural History ; four in the department 


of Botany ; six relate to Physiology ; two relate to Mineralogy ; and 


two to Literature ; while Antiquities, Astronomy, and ee 
have each had one paper devoted to them. 

I think that those who have paid most attention to the work 
accomplished during the session that now comes to a close, will 
agree with me in holding that the papers that have been read, while 
fully equal, on the whole, to those of any previous session, show in 
some departments a marked and gratifying advance. 


Donations to the Library of the Royal Society during 
Session 1879-80. 


I. TRANSACTIONS AND PROCEEDINGS OF LEARNED SoctgErTIEs, 
ACADEMIES, &C. 


Adelaide.—Transactions and Proceedings of the Adelaide Philosophical 
Vol. II., 1878-79 ; Vol. III., 1879-80.—From the 

ociety. 
American Association.—See United States. 
Amsterdam.—Verhandelingen der Kon. Akademie van Wetenschappen. 
Afd. Natuurkunde, Dl. XX., XXTI., 1880-81. Afd. Letterkunde, 
Dl. XITI., 1880. Verslagen en Mededeelingen, Natuurkunde, 
2° Rks, Dl. XV., XVI. Letterkunde, 2° Rks, Dil. IX., 
1880-81. Processen Verbaal, 1879-80. Jaarboek, 1880, 1881. 
Poemata Latina, 1880-81. Catalogus der Boeker der Akad.— 

From the Academy. 

Flora Batava: Afbeelding en Beschrijving van Nederlandsche 
Gewassen. Voortgezet door F. W. Van Eeden. 249-258 
Afleveringen, 1881-82.—F'rom the King of Holland. 

Catalogus der Bibliotheek van het koninklijk Zoologisch 
Genootschap, Natura Artis Magistra. 8vo. Amsterdam, 1881. 

Annapolis—Annual Register of the United States Naval Academy. 
1880-81. 8vo.—From the Academy. 
Baltimore—Johns Hopkins University—The American Journal of 
Mathematics. Professor Sylvester (Editor-in-chief). Vols. III., 
TV. 1880-81. 
The American Chemical Journal. Edited by Professor Remsen. 
Vols. IL, IIL, TV. 1880-82. 

The American Journal of Philology. Edited by Professor Gilder- 

gleeve. Vols. ITI., TV. 1881-82. 

Studies from the Biological Laboratory of the Johns Hopkins 
University. Vol. IT., Nos. 2,3. March 1882. : 

Fourth and Fifth Annual Reports, 1879-80. Inauguration of | 
President Gilmore, 1876.—From the University. 

Basel.—Verhandlungen der Naturforschenden Gesellschaft. 7" Theil, 
Hft. 1882. 8vo.—rom the Socvety. 

Batavia, The Observatory.—Observations made at the Magnetical and 
Meteorological Observatory at Batavia. Vol. IV. Jan. 1876 
to Dec. 1878, pp. 1-820. Dr. Bergsma, Director. Vol. V., 
1881. | 

Regens Waarnemingen in Nederlandsch Indie, 2° en 3¢ Jaarg. 

1880-81. 8vo.—rom the Meteorological Observatory. 

The Batavian Society rf Arts and Sciences.—Natuurkundig 

: Tijdschrift voor Nederlandsch Indie uitgeven door de Kon. 
Natuurkundige Vereeniging. Deel XL. 1881. 8vo. 

Tijdschrift voor Indische Taal-land-en Volkenkunde. Deel 
XXVIL, 3, 4, 5, Afi. 1881-82. 8vo. | 

Tabel van Oud-en Nieuw-Indische Alphabetten. 1882. 8vo. 

Verhandelingen van het Bataviaasch Genootschap van Kunsten 
en Wetenschappen. Deel XLI., 3° Afl. Deel XLIII. 8vo. 

Notulen, Deel xix. 3, 4. 1881-82. Realia, 1632-1805, Erste 
Deel, 1882, 4to.—From the Batavian Society of Arts and 
Sciences. 

Belfast.—Proceedings of the Natural History and Philosophical Society 
for 1880-81. 8vo.—From the Socrety. 
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Berlin.—Abhandlungen der Koniglichen Akademie der Wissenschaften. 
1879, 1880, 1881. 4to. 

Monatsberichte der Kon. Akademie der Wissenschaften. Jun. 
1880 to Dec. 1881. Sitzungsberichte, Nos. I. to XXXVIII. 
1882. 8vo.—From the Academy. 

Fortschritte der Physik im Jahre 1876. Dargestellt von der 
physikalischen Gesellschaft zu Berlin. 1% Abtheil.—Physik, 
Akustik, Optik. 2% Abtheil_—Warmelehre, Elektricititslehre, 
Physik der Erde. 8vo. Berlin, 1880-81.—F'rom the Soctety. 

Bern.—20¢ Lief. Der mechanische Contact von Gneiss und Kalk in > 

_ Berner Oberland, 1880. 4to. 

zur geologischen Karte der Schweiz, Lief. 
Abth. Die Kantone Apperzell, St. Gallen, Glarus, und Schwyz. 
1881. 4to.—From the Commission Fédérale Géologique. 

Mittheilungen der Naturforschenden Gesellschaft in Bern, 1880, 
1881. Nos. 979-1029. 8vo.—From the Socrety. 

Birmingham.—Proceedings of the Birmingham Philosophical Society, 
Pt. 2. 1881. 8vo.—From the Society. 
Bologna.-—Memorie dell’ Accademia delle Scienze dell’ Istituto di 
Bologna. Serie III. Tomo I[X., Fasc. 3, 4, 1878. Tomo X. 
1879. Indici Generali della terza Serie. Serie [V., Tom. L., IT. 
1880. 4to.. 

Rendiconti, Anni Accademici, 1878-79. 1882. 

Accademia delle Scienze (Apercu Historique)—From the 
Academy. 

Bombay.—Archeological Survey of Western India. Nos. 2, 3, 4, 6, 7, 8. 
1875-1879. 4to.—F'rom the Society. 

Journal of the Bombay Branch of the Royal Magnetical Society, 
1879-81.—From the Society. 

Magnetical and Meteorological Observations made at the Govern- 
ment Observatory, 1871 to 1878. 4to.—From the Observa- 


tory. 
Donn.-Velalionae des Naturhistorischen Vereines der Preussischen 
| Rheinlande und Westfalens. 36° Jahrg. 2te Halfte 1879. 
37 Jahrg. 1880. 38% Jahrg. 1% Halfte 1881. Und Sup- 
plement : Die Kafer Westfalens von Fr. Westhoff. 1881. 8vo. 
Bordeaux.—Mémoires de la Société des Sciences Physiques et Naturelles. 
2¢ Série. Tome IV. 1880-81. 4to.—From the Society. — 
Bulletins de la Société de Géographie Commerciale. 1881-82. 
8vo.—From the Society. 
Boston.—Proceedings of the Boston Society of Natural History. Vol. 
XIX., Pts. II]. and IV., 1878. Vol. XX., Pt. I., 1879; Pt. IV., 
1880. Vol. XXI., Pt. I., 1881. : 
Anniversary Memoirs of the Boston Society of Natural History. 
1880. 4to.—F’rom the Society. 
Proceedings of the American Academy. of Arts and Sciences. 
Vol. XV., Pt. IT., 1880. Vol. XVI., Pts. I., II., 1881.—From 
the Academy. | | 
Brera.—See Milan. | 
British Association for the Advancement of Scvence.—Reports of the Fiftieth 
, and Fifty-first Meetings (Swansea and York). 1880, 1881. 
Brunswick.—Jahresbericht des Vereins fir Naturwissenschaft, 1879-80. 
1880-81. 8vo.—F'rom the Society. 
Brussels—Annales de Observatoire Royal, Nouv. Sér. Annales Astrono- 
 migues. Tome III. 1880. 4to.—Annales Météorologiques. 
Tome I. 1881. 4to.—From the Observatory. 
Annuaire de Observatoire Royal. Années, 1880, 1881. 8vo. 


; 
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Brussels.—Annales de la Société Scientifique de Bruxelles, 5™° Année, 
1880-81. 8vo.—From the Society. 
Bulletin de Académie Royale des Sciences, des Lettres, et 
pow Beaux-Arts de Belgique. Tomes XLIX., L., LI. 1880-82. 
vo. 
Mémoires de l’Académie Royale des Sciences, des Lettres, et des 
Beaux-Arts de Belgique. Tome XLIII. 4to. 

Mémoires Couronnés et Autres Mémoires publiés par Académie 

- Royale des Sciences, &c., de Belgique. Tomes XXIX., XXX., 
XXXIT. 1880-81. 8vo. 

Mémoires Couronnés et Mémoires des Savants Etrangers publiés 
3 l’Académie Royale des Sciences, &c., de Belgique. Tomes 

XXIX.-XLIT. 1876-80. | 
Biographie Nationale. Tomes VI., Pt. 2, 1878. VII., Pt. 1. 
1880. | 
Annuaire de Académie Royale. 1882. 8vo.—From the Academy. 
Buenos-Ayres.—Description physique de la République Argentine, par le 
Dr. H. Burmeister. Tome Animaux Vertébrés ptie. 
Mammiféres Vivants et Eteints. 1879. Avec Atlas ; fol. 
2¢e Livrais. 

Tom. V. Lépidoptéres. ptie. 1880. 

Museo am Vues Pittoresques de la République Argentine. 
1881. Fol. 

Anales de la Oficina Meteorologica Argentina. Tom. II. Climas 
de Bahia Blanca y Corrientes. 1881. 4to.—From the Govern- 
ment. 

Calcutta.— Proceedings of the Asiatic Society of Bengal, for 1880-81. 8vo. 

Journal of the Asiatic Society for 1880-81. 8vo.—From the Society. 

See Indian Government. as 

Caltfornia.—Proceedings of the California Academy of Sciences. 6th 
June 1881.—rom the Academy. 

Cambridge (U.S.).—Harvard College—Annual Reports of the Curator of 
the Museum of Comparative Zoology at Harvard College, 1879- 
80, and 1880-81. 

Bulletin of the Museum of Comparative Zoology at Harvard 
College. Vol. VI., No. 8, Letter. No. 4. On the Dredging 
Operations of the U.S, Coast Survey Sr. “ Blake,” during June 

and July 1880. By Professor Alexander Agassiz. No.9. De- 
scription of Gravitating Trap. By C. D. Sigsbee, U.S.N. No. 
10. On some points in the Structure of the Embryonic Zoea. 
By Walter Faxon. 1880. No. 11. New Species of Selachians 
in the Museum Collection. By Samuel Garman. 1880. No. 
12. Maturation, Fecundation, and Segmentation of Liumax Cam- 

—pestriss By. E. L. Mark. 1881.—Vol. VII. Geology of the 
Iron and Copper Districts of Lake Superior. By M. E. 
Wadsworth. 1880.—Vol. VIII, No. 1. Etudes prélimi- 
naires sur les Crustacés. Par M. Alph. Milne-Edwards. 
1880. No. 2. Preliminary Report on the Echini. By Alexander 
Agassiz. 1880. No. 3. New and Little Known Reptiles and 
Fishes in the Museum Collections. By Samuel Garman. 1881. 
No. 4. List of Dredging Stations. No. 5. Report on the Ceph- 
alopods. By A. E. Verrill. 1880. No. 6. Stomach and Genital 
Organs of Astrophytide. By Theodore Lyman. 1881. No. 7. 
Report on the Acalephe. By J. Walter Fewkes. 1880. No. 
8. Studies of the Jelly-fishes of Narragansett Bay. By J. Walter 
Fewkes. No. 9. List of Mammals collected by Dr. Edward 
Palmer in North-Eastern Mexico, with Field Notes. By J. A. 
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Allen. . 1880. No. 10. The Trilobite: New and Old Evidence 
relating to its Organisation. By C. D. Walcott. 8vo. No. 11. 
Report on the Selachians. By Samuel Garman. No. 12. Report 
on the Pycnogonida. By Edmund B. Wilson. 1880. No. 13. 
On some Crustacean Deformities. By Walter Faxon. 1879. 
No. 14. The Devonian Insects of New Brunswick. By Dvr. 
H. A. Hagen. 1880.—Vol. IX., No.1. Description des Espéves 
nouvelles d’Astéries. Par Prof. E. Perrier. No. 2. Preliminary 
Report on the Mollusca. By W. H. Dall. No. 3. Prof. Alex. 
Agassiz on Explorations at Tortugas. No. 4. Preliminary 
Report on the Comatule. By P. H. Carpenter. No. 5. The 
Species of the Genus Partula. By Dr. Hartman. No. 6. 
Bibliography. 1. Crustacea. By W. Faxon. 1882. No. 7. 
Surface Fauna of the Gulf-Stream. By A. Agassiz. No. 8. The 
Acalephe of East Coast of New England. By J. W. Fewkes. 
1882.—Vol. X., No. 1.—Results of Dredging on the East Coast 
of the United States——Report on the Crustacea. By 8. J. 
Smith. 1882. 8vo. | | 
Cambridge (U.S.)—Memoirs of the Museum of Comparative Zoology at 
Harvard College. Vol. VI., No. 1. The Auriferous Gravels of 
the Sierra Nevada of California. By J. D. Whitney. 1880. — 
4to.— Vol. VII., No. 2, Pt. 1. The Climatic Changes of later Geo- 
logical Times : a Discussion based on Observations made in the 
Cordilleras of North America. By J. D. Whitney. Pts. 1, 2. 
1880, 1882. 4to.—Vol. VIII., No. 1. The Immature State of 
the Odonata. Pt. 2. Sub-family Au’schnina. By Louis Cabot. 
Camb., 1881. 4to.—From the Museum. — | 

Catalogue of 618 Stars observed at the Astronomical Observatory 
of Harvard College during the years 1871-2, 1874, and 1875. 
By Prof. W. A. Rogers. 

Annals of the Astronomical Observatory at Harvard College. 
Vol. XII. Observations made with the Meridian Circle during 
1874-5. By Professor W. A. Rogers. 1880. 4to.—Vol. XIII, 
Pt. 1. Micrometric Measurements. 1882. 4to. 

Thirty-fifth and Thirty-sixth Annual Reports of the Director of 

_ the Astronomical Observatory of Harvard College. By E. C. 
Pickering. 1881. 8vo.—From the Observatory. . 
Canada.—Geological Survey of Canada. Report of Progress, 1878-79, 
and 1879-80; with vol. of Maps. 8vo.—F vom the Government 

of the Dominion. | | | | 
Cape of Good Hope.—Catalogue of 12,441 Stars for the Epoch 1880, from 
Observations made during 1871-79. By E.J.Stone,F.R.S. 4to. 

-The Cape Catalogue of Stars deduced from Observations made at 
- Royal Observatory, 1834-40. By E. J. Stone, F.R.S. 1878. | 

vO. 

A Determination of the Solar Parallax, from Observations of Mars 
made at the Island of Ascension in 1877. By David Gill, LL.D. 
1881. 4to.—From Cape Town Observatory. 

Catania.— Atti dell’ Accademia Gioenia di Scienze Naturali Ser. 3. 
Tom. XI., XII., XIII, XIV., XV., XVI. 1877-82. 4to. 

Ceylon Government.—The Lepidoptera of Ceylon. Parts 1-5. By F. 
Moore, F.Z.S. 1880-82. 4to.—From the Government. — 


_ Cherbourg.—Mémoires de la Société Nationale des Sciences Naturelles et 


Mathématiques. Tomes XXII., XXIII. 1879-81. 8vo. 

Chicago.—Annual Reports of the Board of Directors of the Chicago 
Astronomical Society and of the Dearborn Observatory. 
1880-82. 8vo.—From the Observatory. 
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Christtania.—Den Norske Nordhavs-Expedition. 1876-78. 

Chemi. 1. Om Luften i Sovandet. - 2. Om Kulsyren i Sovandet. 
3. Om Saltholdigheden af.Vandet i det Norske Nordhav. Af 
H. Tornée. 1880. Fol. 

Zoologi. Fiske, ved Robert Collett. 1880. Fol. 

a ved D. C. Danielssen og Johan Koren. 1881. Fol. 

Holothurioidea, ved D. C. Danielssen og Johan Koren. 1882. Fol. 

Annelida, ved G. Armauer Hansen. 1882. Fol. 

_ Astronomiske Observationer, af H. Mohn. 

Magnetiske Observationer, af C. Wille. 

Geografi af H. Morn. 

Historisk Beretning: Apparaterne, af C. Wille. : 

Archiv for Mathematik og Naturvidenskab. Udgivet af Sophus 
Lie, Worm Miller, og G. O. Sars, 3° Bind, Tillaegshefte. 4¢ Bind 
5¢ Bind. 1878-80. 8vo. | 

Forhandlinger i Videnskabs-Selskabet. 1878-80. 8vo. 

Carcinologische Bidrag til Norges Fauna, af G. O. Sars. I. Mono- 
graphi over Norges Mysider. 3° Hft. 1879. 4to. 

Publication der Norwegischen Commission der Europiischen 
Gradmessung. Geodiitische Arbeiten Hft. 1-3. 1880-82. 4to. 

_ Vandstands Observationer: Udgivet af den Norske Gradmaalings- | 

kommission. Hft. 1. 1872-79. 4to.—From the Norwegian 


Vaext og Udvikling, saerligt hos nogle af Atlanterhavets 4 
- fiske. Af Dr. Chr. Liitken. 1880. 4to.—6™e Série. Vol. 1., No. 
1, Undersogelser over Lysets Brydning i Dampe og tilsvarende 
Vaedsker. Af K. Prytz. 1880. 4to. No. 2. Studier over 
Decapodernes Slaegtskabsforhold. Af J. E. V. Boas. 1880. 
4to. No. 3. Sepiadarium og Idiosepius, to nye “Si af 
Sepiernes Familie. Af Japetus Steenstrup. 1881. No. 4. 
Stormen over Nord-og Mellem-Europa af 12%-144 November, 
1872. Af Prof. A. Colding. 1881.—Vol. ITI., No. 1. Familien 
Podostomacee. Af Dr. E. Warming. 1881. No. 2. Om Metal- | 
lernes Ledningsevne for Varme og Electricitet. 1881. No. 5. 
Om en Fossil Zebra-Form fra Brasiliens Campos med to Arter 
af Slaegten Hippidion, af Dr. Boas. 
Oversigt over det Kongelige Danske Videnskabernes Selskabs 
Forhandlinger i Aaret 1880,. Nos. 2, 3; 1881, 1882, No. 1.— 
From the Academy. i! 
Cordoba (Republica Argentina).—Boletin de la Academia Nacional de 
Ciencias de la Republica Argentina. Tomo III. Entrega, 1, 
2,3. 1879. 8vo. 
Resultados de la Oficina Meteorologica Argentina. Tomo IT. 
Climas de Bahia Blanca y Corrientes. 4to. 1881. | 
Resultados del Observatorio Nacional Argentino. Vol. II. Ob- 
servaciones del Ano 1872. 4to.—From the Argentine Government. 
Cornwall.—Transactions of the Royal Geological Society of Cornwall. © 
Vol. X., Part 3. Jan. 1881-82.—From the Society. | 
Dantziy.—Schriften der Naturforschenden Gesellschaft. Bd. IV. 1876-78. 
Bd. V. 1879-82.—From the Society. 


| 

overnment. | 

Cincinnatt.—The Journal of the Cincinnati Society of Natural History. 

Vels. III, IV., V., 1880-82.—From the Society. 

Connecticut.—Transactions of the Connecticut Academy of Arts and 

3 Sciences. Vol. IV., Pt. I]. Vol. V. 1882. 8vo. 

| Copenhagen.—Meémoires de l’Académie Royale de 5me Série. 

. Classe des Sciences, Vol. XII., No. 6. Spolia Atlantica : Bidrag 
til Kundskab om Formforandringer hos Fiske under deres P 
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Dublin.—Proceedings (Science). SeriesII. Vol. III., Nos. 5-8. 1880-82. 

Proceedings (Polite Literature and Antiquities). Series II. Vol. 
II., Nos. 2,3. 1880-81. From the Academy. 

Transactions of the Royal Irish Academy. Vol. XXVIII. 
Science. 4to. | | 
J. On Chemical Equilibrium. By Dr. Tarleton. 1880. 

II. On a New Sponge with supposed Heteromorphic Zooids. 
By Dr. Perceval Wright. 1881. 
III. On Blodgettia Confervoides of Harvey. By Dr. Perceval 
Wright. 1881. . | 
IV. On New Unicellular flee, living on Rhizoclonium Cas- 
paryi. By Dr. Perceval Wright. 1881. 
V. On the Periods of the First Class of Hyper-Elliptic 
Integrals. By W. R. W. Roberts. 1881. 
VI. New Researches on Sun-heat and Terrestrial Radiation, 
and on Geological Climates. By Rev. 8S. Haughton, M.D. 
Parts 1,2. 1881. 4to. 
VII. Extension of Theory of Screws to the Dynamics of any 
Material System. By Rob. 8S. Ball, LL.D. 
VIII. On some hitherto undescribed Compounds of Selenium. 
By C. A. Cameron, M.D., and E. W. Davy, M.D. 
TX. Dynamics of a Rigid System moving in Elliptic Space.. 
By R.S. Ball, LL.D. | 
X. Onsome Deductions from M‘Culloch’s Lectures on Rotation. 
By F. A. Tarleton, LL.D. | | 

Polite Literature and Antiquities. No. IV. Ogham Inscriptions. 
By Sir S. Ferguson. 1881. 4to.—From the Academy. 

The Scieutific Proceedings of the Royal Dublin Society. (New 
Series.) Vol. II., Part 7, 1880. Vol. IlI., Parts 1-6,1881. 

The Scientific Transactions of the Royal Dublin Society :—Vol. L., 
No. 13. On the of Wave Disturbances 
in the Ether by means of Electric Force. By G. F. Fitzgerald. 
1880. No. 14. Explorations in the Bone Cave of Ballyna- 
mintra. By G. H. Kinahan and R. J. Ussher. 1880. | 

Journal of the Royal Geological Society of Ireland. Vol. XVI, 
Part 1. 1881.—J'rom the Society. 

Dunsink (Dublin).—Astronomical Observations and Researches made at 
| Dunsink. 4th Part. 1882.—From the Observatory. — 
Edinburgh.—Transactions of the Royal Scottish Society of Arts. Vol. X., 
Parts 3, 4. 1881-82. 8vo.—JF rom the Society. 
_ Annual Reports ‘of the Council of the Royal Scottish Academy of 
— Sculpture, and Architecture. 1879-82.—From the 
cademy. 

Highland and Agricultural Society of Scotland’s Transactions. 4th 
Series. Vol. XIII., 1881. Vol. XIV., 1882.—F rom Society. 

Transactions and Proceedings of the Botanical Society. Vol. XIV., 
Part 1. 1881. 8vo.—/rom the Society. 

Transactions of the Edinburgh Geological Society. Vol. IV., 
Part 1. Session 1881-81. 8vo.—From the Society. ; 

Journal of the Scottish Meteorological Society. With Tables for 
Half-Year ending 30th June 1877. Nos. LX.-LXIII., 1879-80. 
Nos. LXIV.-LXIX., 1881. 8vo.—F'rom the Society. 

Proceedings of the Royal Physical Society. Session 1879-80. 8vo. 

Monthly and Quarterly Returns of the Births, Deaths, and Mar- 
riages registered in Scotland. July 1879 to July 1882. 

Ninth Decennial Census of the ee of Scotland (1881), with 
Report. Vol. I. Edin, 1882, !ol.—From the Registrar-General. 
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Edinburgh.—Edinburgh University Calendar for Sessions 1880-81, 
1881-82, 1882-83... 8vo.—From the University. 
Geological Survey of Scotland. One-Inch Scale—Maps of Kirk- 
cudbright (No. 5), of Dumfries and Kirkcudbright (No. 6), of 
_ Kelso (No. 25), of Glasgow (No. 30), of Benholm (No. 57a). 
Six-Inch Scale—Map of County of Linlithgow (No. 8), of Coun 
of Perth (Nos. 133, 134, 135, 189, 140, 141, 142, 143). Hori- 
zontal Section of Scotland—Muirkirk Coal Fields. Vertical 
Section of Scotland—Muirkirk and Douglas Coal Fields. 
Vertical Section of Scotland—Rutherglen and Carluke 
Coal Fields. Explanation ‘of Sheet 31, embracing parts of 
Lanarkshire, and Linlithgowshire—From the 
urvey. 
Ekatherinebourg—Bulletin de la Société Ouralienne d’Amateurs des 
Sciences Naturelles. Tomes V., VI., VIL, Livr. 1, 2. 1880-82 
(In Russian and French.)-—From the Society. | 
Erlangen University—The following Inaugural Dissertations :— 
Alafberg(C. Eugen). Ueber die angeborne Verwachsung der Finger 
_ —Amon (H.). Zur Pathologischen Anatomie der Soliden Ovarien- 
-tumoren.—Andree (H. C.). Ueber die bei der Nitrirung von 
Ortho-und Paraazophenetol entstehenden Nitrokorper und 
deren Derivate-—Bacharach (J.), Schnittpunksysteme algeb- 
raischer Curven.—Baist (Gottfried). Alter und Textueber- 
lieferung der Schriften Don Juan Manuels.—Becker (Dr. Carl). 
Ein Fall von Hospitalbrand in der Privatpraxis.—Bernhuber 
(F.). Ueber Carcinom und Sarcom am Uteruskorper.—Beutner 
(f.). Ein Fall von Doppelmissbildung (Thoracopagus tetra- 
brachius)—Bohmer (C. H.). Ueber Diazophenole.—Borner 
xt Ein Beitrag zur Pathogenese der Pericarditis.—Bostroem 
(E.). Das Ein Beitrag zur Histogenese des 
Carcinoms.—Bredenkamp (C. J.). Vaticinium quod de Im- 
manuele edidit Jesaias (VII. 1, 1X. 6) explicatum.—Brock (J.). 
Versuch einer Phylogenie der dibranchiaten Cephalopoden.— 
Buchner (W.). Die Einwirkung des Alcohols auf die Magen- 
verdauung.—Crimer (F.). Zur Pathogenese der febrilen Al- 
-buminurie.—Dietrich (0.). Ueber die Wiederholungen in den 
altfranzésischen Chansons de Geste.—Ebert (A.). De M. Cornelii 
Frontonis Syntaxi.—Franz (C.). Ueber kuntsliche Athmung, 
——Tewpywos (Avdpeas Upaypareva reps twv pypatikwv 
erOetwv TE0, TEA, Ten, TEOVv, KLC., TAP ETTA KAL ELKOTL TOLNTALS 


kau A.). Tlepe rov 


yapov twv apxatwv EAAnvvwv.—Goes (W.). Einfluss der anti- 
septischen Wundbehandlung auf die Therapie der Hernien.— 

Grimm(F.). Slickstoffausscheidungin pathologischen Zustanden. 
—Hauser (G.). Physiologische u. histologische Untersuchungen 
iiber das Geruchsorgan der Insekten.—Heim (L.). Die Veran- 
derungen im Magen nach Vergiftung mit Arsenik.—Heimbs 

- (M.). Acute Miliartuberculose des puerperalen Uterus unter 
den Symptomen eines Puerperalfiebers.—Hallbauer (O.). Life 
and Works of George Farquhar.—Hellmuth (K.). Zur Casuistik 
der Missbildungen: Ein Fall von corigenitalen Radiusdefect 
und von Dicephalus dibrachius tripus——Hensolt (L.). Tem- 
eratur-Minimum und Maximum fur die Ergrinung einiger 
Yulturpflanzen.—Hoffman (J.). De Pseudoapuleiano Libro de 
Mundo.—Johannides (Dr. D. P.). Die gefasslose Stelle der 
menschlichen Retina, und deren Verwerthung zur Bestimmung 


| 
| 
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der Ausdehnung der Macula lutea—Kapixovda (A.). Tepe 
apxns XpNoews Tov Brepavov “EdAyow.— Kietz 
A.). Zur Lehre von der Verdauung im Magen.—Kiesselbach 
AW. . Zur normalen u. pathologischen Anatomie des Schlae- 
ebeins.—Kirchner (V. M.). Sulfotoluid u. einige Derivate.— 
Koberlin (H.). Verhalten der Cervix Uteri wahrend der 
Schwangerschaft.—Kraemer (0.). Ein Fall von _tabetischer 
Affection beider Huftgelenke.—Francke (G.). Ueber Hes- 
ridin und Bergapten.—Kreuzmann (FL). Ueber Messung 
chwangerer als diagnostisches Hilfsmittel.—Leist (J.). Zur 
Lehre vom Foetus sanguinolentus.—Libieratos Alter- 
thiimer von der Insel Kephalenia.—Macher (H.). Electro- 
therapeutische Erfahrungen bei Augenaffectionen.— Menzel 
(E.). Die nach dem Reichsstrafprozessrechte.— 
Mangelsdorff (M.). Zur Casuistik der Balkendefecte.—Mitten- 
zwey Athylirten Ortho-und Paraamidophenole.—Mosca- 
telli (R.). Das Vorkommen von Zucker und Gallenfarbstoff im 
menschlichen Harn.—Muhle (F.). Ein Fall von Anus praeter- 
naturalis.—Nissen (C.). Angeborene Difformitaten des Knie- 
gelenkes.—Panhoff (W.). Die physiologischen Wirkungen des 
Methylenchlorid.—IoAtos (N. Anpwdes 
Mv@or.—Preuss (S.). De Bimembris dissoluti Usu.—Rinck (L.). 
Enthalt die Grundluft Ammoniak ?—Schiller (Dr. A.). Der 
chinesische Thee und seine Verfalschungen.—Schillin te F.). 
Zur AXtiologie des Akuten Gelenkrheumatismus. —Schoeman 
(O.). Die Wirkung des Physostigmins auf die Pupille.——Schoe- 
man (R.). Werth der Fleischsolution bei der Behandlung des 
einfachen Magengeschwiirs —Schroter(H.). Die Giftwirkungen 
der Benzarsinséure des Arseniks und der Arsenséure.—Schwarz 
(Dr. F.). Jod, ein Specificum gegen croupose Pneumonie.— 
Siemienski . J. v.). Ueber emige Phenanthrenderivate.— 
Soltmann (H.). Der Infinitiv mit der Praposition & im Alt- 
franzosischen.—Steiner (M.). Giebt es habituelles Absterben 
der Frucht ohne Syphilis?—Salger (Dr. C.). Einfluss der 
Ventilation auf die CO,-Menge im Boden.—Sassmann (E.). 
Ein Fall von interstitieller Schwangerschaft.—Schillfarth (Dr. 
H.). Von der Magenerweiterung und ihrer mechanischen Be- 
handlung.—Schwarz (Dr. A.). Ueber Conglutinatio Orificii 
Uteri externi.—Stich (J.). De Polybii dicendi genere.—Till- 
mann (H.). De Dativo verbis passivis Lingue Latins subjecto, 
qui vocatur Greecus.—Toeniessen (G.). Ueber Blutkorperchen- 
zahlung beim gesunden u. kranken Menschen.—Veraguth (C.). 
Verinderungen des Lungenepithels bei kiinstlich hervorge- 
rufenen pneumonischen Prozessen.—Vogel (P.). Ueber die 
- Curven vierter Ordnung vom Geschlechte eins.—Winter (J.). 
Die metrische Reconstruction der Plautinischen Cantica.— 
Zingerle (W.). Ueber Raoul de Houdenc und seine Werke.— 
Zeitler (F. X.). Ueber die Menge des von Pyrogallol in alka- 
lischer Losung absorbirten Sauerstoffes, und ueber den Sauer- 
stoffgehalt des Wassers.—F'rom the University. 

Essex Institute.—See Salem. . 

Frankfurt-a-M.—Abhandlungen herausgegeben von der Senckenberg- 
ischen Naturforschenden Gesellschaft. Bd. XII., Hfte. 1 to 4. 
1880-81. 4to. 

Bericht uber die Senckenbergische Naturforschende Gesellschaft. 
Bde. fur 1879-80, 1880-81, 8vo.—From the Society. 
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Geneva.—Mémoires de la Société de Physique et d’Histoire Naturelle"de 
Genéve. Tome XXVII., Pts. 1,2. 1880-81.—From the Society. 
Genoa.—Annali del Museo Civico di Storia Naturale. Il Marchese G. 
Doria, Direttore. Vol. XV., 1879-80. Vol. XVI., 1880-81. 
Vol. XVII., 1681. Ragni dell’ Austro-Malesia et del Capo 
| York, per T. Thorell. 8vo.—F'rom the Musewm. 
Glasgow.—Proceedings of the Philosophical Society of Glasgow. Vol. XI., 
No.2. Vol. XII. Vol. XII1.,No.2. 1878-82.—From the Soctety. 
Transactions of the Geological Society of Glasgow. Vol. VL, 
Part 2.. 8vo.—From the Society. 

Géttingen.—Abhandlungen der ete Gesellschaft der Wisenschaften. 

Bde. XX VI. XXVIL XXVIIT. 1880-81. 

Nachrichten von der K. Gesellschaft der Wissenschaften und der 
Georg-Augusts-Universitét, aus dem Jahre 1880-81. 8vo.— 
From the Soctety—From the University. 

Graz.—Mittheilungen des Naturwissenschaftlichen Vereines fir Steier- 

mark. Jahrg. 1881. 8vo.— From the Socvety. 
Greenwich.—Spectroscopic and Photographic Results. 1880, 1881 (Royal 
7 Observatory, Greenwich). 4to. | 

Astronomical, Magnetical, and Meteorological Observations, 1878, 
1879, 1880. 4to. 

Observations of the Transit of Venus, 1874, Dec. 8, made under 
the authority of the British Government, and Reduction of the 
Observations. 4to. 1882.— From the Observatory. | 

Hague (The).—Commission Néerlandaise. 1. Détermination 
& Utrecht de |’Azimut d’Amersfoort par J. A. C. Oudemans. 
4to. 1881.—From the Commission. 
Haarlem.—Archives Néerlandaises des Sciences Exactes et Naturelles, 
ubliées par la Société Hollandaise de Harlem. Tomes XVI., 
VIL 1881-82. 8vo.—rom the Socvety. 

Archives du Musée Teyler. Serie II. 1° Pt. 1881. 

Teyler’s Godgeleerd Genootschap. N. Serie, Tiende Deel, Stuk 

41,2. 1882.—From the Museum. | 

Halifax.—Proceedings and Transactions of the Nova Scotian Institute of 
Natural Science. Vol. II., 1866-70; Vol. III., 1870-74; Vol. 
IV., 1875-78 ; Vol. V., Parts 1-3, 1880-81.—From Institute. . 

Halle-—Nova Acta Academiae Caesareae Leopoldino-Carolinae Germanicae 
Naturae Curiosorum. Tom. XLI-XLIII. 1879-82. 

Leopoldina, amtliches Organ der K. Leopold-Carolinisch-Deutschen 
Akademie der Naturforscher. Hft. XVI, XVII. 1880-81. 
4to.—From the Academy. 

Abhandlungen der Naturforschenden Gesellschaft. Bd. XV. 
1881. 4to. 

Bericht tiber die Sitzungsen der Naturforschenden Gesellschaft. 
1880-81. 8vo.—From the Society. 

Helsingfors.—Ofversigt af Finska Vetenskaps-Societens Forhandlingar. 
Vol. XXII. 1879-80. 8vo. se 

Observations Météorologiques, publiées par la Société des Sciences 

de Finlande. Années, 1879. 8vo. 

Bidrag til Kaénnedom ai Finlands Natur och Folk, utgifna af 
Finska Vetenskaps-Societeten. Haft. 33, 34,35. 1880-81. 8vo. 

Indian Government, Calcutta.—Records of the Geological Survey of India. 
Vol. XII., Part 4, 1879; Vol. XIII., Parts 1, 2, 3, 4, 1880; 
Vol. XIV., Parts 1, 3, 4, 1881. 

Memoirs of the Geological Survey of India.—Vol. XV., Part 2. 
Griesbach (C. L.). Geology of the Ramkola and Tatapani 
Coalfields. 1880.—Vol. XVI., Part. 2. Nellore portion of 
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Carnatic. Part 3. Upper Gondwanas of Godavari District. | 
1880. 8vo.—Vol. XVII., Part 1. Blandford (W. J.). Geo- 
logy of Western Sind. 1879. Part 2. Wynne (A.B.). Trans- 
Indus Extension of the Punjab Salt Range. 1880.—Vol. XVIII. | 
Part 1. Bolan Pass. Part 2. Districts of Manbhum and 
Singhbhum. . Part 3. Pranhita-Godavari Valley. 1881. _ 
Indian Government, Calcutta.—Paleontologia Indica. Series VOL 
Part 4. Supplement to Crania of Ruminants. By R. Lydeker. 
1880. 4to. Part 5. Siwalik and Narbada Proboscidia. By R 
Lydeker. 1880. 4to.—Series XIII. Productus—Limestone 
Fossils. 2. Pisces—Cephalopoda, Supplement. Gasteropoda. 
1880. 4to.—Series II. Vol. I. Fossil Flora of the Gondwana 
System. Vol I. 1880. Fol.—Series II., XI., XII. Fossil Flora 
of the Gondwana System. Vol. III. 2. Flora of the Damuda 
and Panchet Divisions. Parts 1, 3. 1880-81. Fol.—Series 
XI. Parts 1, 2. Jurassic Flora of Kach. Flora of Jabalpur 
Group.—Series XII. Gondwana System, Ist Supplement. Flora 
of Talchir-Karharbari Beds. 1881. Fol.—Series XIII. 1. 
Productus—Limestone Fossils, 3. Pelecypoda. 1881.—Series 
XIV. Vol. I. Fossil Echinodea (of Western Sind). By P. 
Martin Duncan, F.R.S., and W. Percy Sladen, F.L.S. 1882. 
A Manual of the Geology of India. Part 3. Economic Geology. 
By V. Ball, M.A. Calcutta, 1881. 8vo. 
The Indian Antiquary: A Journal of Oriental Research. 1880-82. 
The Flora of British India. By Sir J. D. Hooker, M.D. Part 8. 
1880. | 
Account of the Operations of the Great Trignometrical Survey of 
India. Vol. VI. | 
The Triangulation of the South-East Quadrilateral, including the 
Great Arc Section 18° to 24°, the East Coast Series, the Calcutta 
and Bider Series, &c. 1880. 4to.—From Indian Government. | 
-Jena.—Denkschriften der Medicinisch-Naturwissenschaftlichen Gesell- 


schaft :— 
Band I., 1% Abth. System der Acraspeden, mit Atlas, von Ernst. 
Haeckel. 


Sitzungsberichte der Jenaischen Gesellschaft fiir Medicin und 
Naturwissenschaft fiir 1881. 8vo. 
Jenaische Zeitschrift fiir Naturwissenschaft, herausgeben von der 
Medicinish-Naturwissenschaftlichen Gesellschaft zu Jena. Bd. 
XV. 1882. 8vo.—From the Society. : 
Kasan.—Isvestia i Ouchenuia Sapiski Imperatorskago Kasanskago Uni- 
versiteta. 1880. Nos. 1-6. 8vo.—From the University. 
Kew.—Kew Observatory Report for 1881. 8vo. 
Kzel.—Vierter Bericht der Commission zur wissenschaftlichen Unter- 
suchung der deutschen Meere fiir die. Jahre 1877, bis 1881. 
Abtheil 1. 1882. Fol—From the Commission. 
Schriften, der Universitit zu Kiel. Bd. XXVI., XXVII. 1878- 
80. 4to.—From the University. 
Becker (H.). Die Herniotomien der Kieler Klinik 1877-80.— 
Benthin (0.). Resection des Fussgelenks. 1880.—Bertheau 
(H.). Zur Lehre von der Inhalationstuberculose. 1880.— 
Bock (0). De Metris Horatii lyricis, 1880.—Beckendahl 
(A.). wnges des M. Tensor Tympani nach Beobachtungen 
beim Hunde. 1880.—Botjer cw.) Die Antisepsis in der 
Geburtshilfe. 1880.—Burchard (J. L.). Zur Lehre vom 
Erfiillungsorte. 1880.—Biiltmann (W.). Zum Erfolge der 
Iredectomie bei Glaucoma Simplex. 1880.—Cosack (J.). Deri- 
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vate der Toluidine. 1880.—Diivelius (J.). Entziindungen der 
Bursa trochanterica. 1880.—Fritz (R.). Die Resektion des 
Ellenbogengelenks, nebst Falle. 1868-80.—Goetz (E.). Das 
Homatropin in der Augenheilkunde. 1880.—Grothe (0.). 
Ueber Metajodorthonitro und Amido Benzoésiuren, sowie — 
iiber Nitrobenzylcyanide u. Paranitrophenylessigsiure. 1880.— 
- Hansen (M.). De Tropis et Figuris apud Tibullum. 1881.— 
Hass (H.). De Herodis Attici Oratione woAurevas. 1880. 
—Heinemann (J.). Die Krystallinischen Geschiebe Schleswig- 
Holsteins. 1879.—Hennings (P.). Statistik u. Aetiologie 
der amyloiden Entartung. 1879.—Henrici (C.). Trepanation 
bei Gehirnabscessen. 1880.—Hecksteden (E.). Zur Lehre vom 
Echinokokkus. 1881.—Lorck (A.). Hermann von Salza. Sein 
Itinerar. 1880.—Luebbert (G.). De Amnestia anno CCCCIII. 
a. Chr. n. ab Atheniensibus decreta. 1881.—Mayer(G.). Ueber 
einige kiinstliche u. natiirliche Alkaloide. 1879.—Peters (J.). 
Ueber Natron salicylicum beim Diabetes mellitus. 1880.— 
- Petersen (Gul.), Quaestiones de Historia Gentium Atticarum. 
1880.—Petersen (H.). Magenresection zur Heilung einer Magen- 
bauchwandfistel. 1880.—Puls (A.). Lautlehre der Lieder 
Muscatbliit’s. 1881.—Rheder (B.). Die subpleuralen Ecchy- 
mosen beim Erstickungstode. 1880.—Schrader (A.). Alten- 
glische Relativpronomen der sprache Chaucer’s. 1880.—Schall 
(C.). Einwirkung von Tetrachlorkohlenstoff auf die drei 
Isomeren Kresole und Oxydation der daraus entstehenden 
Oxytoluylsduren zu Oxyphtalsduren. 1881.—Thaden (C. v.). 
Das Senile Staphylom. 1880.—Thiessen (J. H.). Die Legende 
von Kiségotami. 1880.—From the University. | 
Lausanne.—Bulletin de la Société Vaudoise des Sciences Naturelles. 
Série. Vols. XVII, XVIII. 1881-82. 8vo. 
Leeds.—Philosophical and Literary Society. 60th Report. 1880-82.. 
Letpzig.—Berichte tiber die Verhandlungen der Konigl. Sichsischen 
Gesellschaft der Wissenschaften. Math. Phys. Classe. 1880. 


8vo. 
Abhandlungen der Math.-Physischen Classe. Bd. XII., Nos. 5, 6. 
1880. 4to. 


Preisschriften gekront u. herausgegeben von der Fiirstlich Jablo- 
nowski’schen Gesellschaft. No. 15. Die Historisch-National- 
okonomische Section. Die Griechischen Worter im Latein. 1882. 

| 

Sitzungsberichte der Naturforschenden Gesellschaft. 1879, 1880, 

Nos. 1, 2.—F rom the Society. | 

Lille—Société Géologique du Nord. Annales VII., 1879-80; VIII, 
1880-81.—F'rom the Society. 

Liverpool.—Proceedings of the Literary and Philosophical Society. Vols. 
XXXIII., XXXIV. 1878-80. 8vo.— From the Society. 

Lisbon.—Memorias da Academia Real das Sciencias. Classe de Sciencias 
Moraes, Politicas e Bellas-Lettras. Nova Serie, Tomo V., 
Parte 1. 4to. Classe de Sciencias Mathematicas, Physicas, 
e Naturaes. Nova Serie, Tomo V., Parte 2, 1878. 4to. Tomo 
VI., Parte 1, 1881. | 

Sessio Publica da Academia Real das Sciencias, em 9 Junho 
1880. | 

Jornal de Sciencias Mathematicas, Physicas e Naturaes publicado 
da Academia. Nos. 27, 28,29. 1880. 8vo. | 

Conferencias na Academia acerca dos Descobrimentos e Coloni- 
sacdes dos Portuguezes na Africa. 1880, 8vo. 


| 

| 
| 

| 

| 

| 

| 
| 

| 


856 Proceedings of the Royal Society 


Lisbon.—Demosthenes. A Oragéo da Coroa. Versao e Estudo sobre a 
Civilisacao da Grecia. Por J. M. Latino Coelho. 24 Edicao. 
1880. 8vo. 

Don Pedro Calderon de la Barca: Rapido Esboco da sua Vida e 
Escriptos. Per José Silvestre Ribeiro. 1881. 8vo. 

William Shakespeare—Hamlet. Traduccao de Bulhao Pato. 
1879. 8vo. | 

Flora dos Lusiadas. Pelo Conde de Ficalho. 1880. 8vo. 

Vida e Viagens de Fernao de Magalhaes por Diego de Barros 
Arana. “Tredeaeio do Hespanhol de F. de Magalhies Villas- 
Boas. 1881. 8vo. 

Historia dos Etabelecimentos Scientificos Litterarios e Artisticos 
de Portugal. Tom. VIII., IX. | 

Elementos de Histologia Geral e Histophysiologia. Por E. A. 
Motta. 1880. 8vo.—From the Lisbon Academy. 

London.—Proceedings of the Society of Antiquaries. Vol. VIII., Nos 
4,5. 1880. 

Archeologia ; or Miscellaneous Tracts relating to! Antiquity. Vol. 
XLVI., Part 2; XLVII., Part 1. 1881-82. 4to.—From Society. 

Journal of the Anthropological Institute of Great Britain and 
Ireland. Vol. XI. 1881-82. 8vo.—From the Institute. 

Journal of the Society of Arts. 1879-82. 8vo.—From the Society. 

Nautical Almanac and Astronomical Ephemeris for the Years 
1884, 1885, 1886.— From the Lords of the Admiralty. 

Monthly Notices of the Royal Astronomical Society. Vol. XLI. 
1880-82. 8vo.—Memoirs of the Royal Astronomical Society, 
Vols. XLV., XLVI. 1880-81. 4to.—From the Society. 

Report of the Scientific Results of the Exploring Voyage of 

.MLS. “ 1873-76. 4to.—Narrative, Vol. II. 1882. 

_—Zoology. Vol.I. Report on the Brachiopoda. By T. David- 
son, F.R.S.—The Pennatulida. By A. v. Kolliker.—The Ostra- 
coda. By G. S. Brady, M.D.—The Bones of Cetacea. By 
Professor W. Turner, F.R.S.S.L. & E.—The Development of 
Green Turtle. By W. K. Parker, F.R.S.—The Shore Fishes. | 
By A. Gunther, M.D.—Vol. II., 1881... Hydroid, Alcyonarian, and 
Medeupemartod Corals. By H. N. Moseley, F.R.S.—The Birds. 
By Dr. P. L. Sclater, F.R.S.—Vol. III., 1881. The Echinoidea. 
By Alexander Agassiz—The Pycnogonida. By Dr. P. P. C. 
Hoek.—Vol. [V., 1882. Anatomy of the Petrels. By W. A. 
Forbes, F.L.S.—The Deep-Sea Meduse. By Professor Ernest 
Haeckel, M.D.—The Holothurioidea. By H. Théel.—Vol. V., 
1882. The Ophiuroidea. By T. Lyman.—Anatomy of the 
Thylacine, Cuscus, and Phascogale, and Muscles and Nerves of 
the Mammalian Pes. By Dr. D. J. Cunningham.—From the 
Lords of the Treasury. | : 

J — of the Chemical Society. 1880-82. 8vo.—From the 

of the Clinical | of London. Vols. XIII, 
XIV., XV. 1880-82.—F'rom the Society. 

Minutes of Proceedings of the Institution of Civil Engineers, 
Vols. LXTV.-LXX. 1880-82. 8vo.—From the Society. 

Institution of Mechanical Engineers, Proceedings and iain 
No. 2, 1881-82.—From the Institution. | 

Proceedings of the Royal Geographical Society. New Series. 
Vol. III., 1880-81 ; Vol. IV., 1882. Journal of the Royal Geo- 
graphical Society. New Series. Vol. XLIX., 1879; Vol. L., 
1880. 8vo.—From the Soctety. | 
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momnediy © of Proceedings of the Geological Society of London. 
1880-82. 

Quarterly Journal of the Geological Society. Vols. XXXVIL, 
XXXVIIT. 1881-82. Catalogue of the Library of the Geologi- 
cal Society of London. Lond. 1881. 8vo.—From the Society. — 

Proceedings of the Geologists’ Association. Vols. VI., VII. 
1880-82.—From the Association. 

Journal of the East Indian Association. Vols. XIII., XIV. 
1880-82. 8vo. | 

_ Report of the Kew Committee for the year 1880. 

Journal of the Linnean Society, 1881-82. | ea 

The Transactions of the Linnean Society. Second Series. Zoology. 
Vol. IL., Parts 2,3,4. 1881-82. 4to. 

The Transactions of the Linnean Society. Second Series. Botany. 
pane I., Part 8, 1880; Vol. II, Parts 1, 2, 1881.—From t 

ociety. 

Transactions of the Royal Society of Literature. Second Series. 
Vol. XITI., Parts 2,3. 1880. 8vo.—From the Society. 

Proceedings of the London Mathematical Society. Vols. XI., XIL., 
XIII. 1880-82.—From the Soctety. | 

Medical and Chirurgical Transactions published by the Royal 
Medical and Chirurgical Society. Second Series. Vols. XLV., 

XLVI. 1880-81. 8vo. 

Proceedings of the Royal Medical and Chirurgical Society. Vol. 

TX, Nos. 1-4. 1881-82.—From the Society. 

Quarterly Journal of the Meteorological Society. Vol. VIL, Nos. 
37-41. Vol. VITI., Nos. 42, 43. 1880-82. 8vo. | 

Index to Publications of the English Meteorological Society, 
1839-81. 

The History of English Meteorological Societies, 1823-80. The 
President’s Address at the Meeting, 19th Jan. 1881. | 

The Meteorological Record: Monthly Results of Observations . 
made at the Stations of the Meteorological Society. Nos. 1, 2, 
3, 4,5. 1881-82. 

Report of the Meteorological Council to the Royal Society for the 
years ending 3lst March 1880 and 31st March 1881. 

Meteorological Observations at Stations of the Second Order for 
the year 1879. 4to. 

Quarterly Weather Report of the Meteorological Office. New 
Series. Part 1, Jan. to Mar. 1876. Official, No. 33. 

Hints to Meteorological Observers, with Instructions for taking 

_ Observations, and Tables for their Reduction. By William 
Marriott. Lond. 1881. 8vo. | 

Report of International Meteorological Committee Meeting at 

erne. Official, No. 14. 1880, 1881. 8vo. ; 

The Meteorological Record ; Monthly Results of Observations at 
Stations of the Meteorological Society for Quarter ending June 
30, 1881. Nos. 2,3. 8vo. 

Contributions to our Knowledge of the Meteorology of the Arctic 
Regions. Pt. 3. 1882. 4to. 

Report on the Storm of October 13-14, 1881. 

Report on the Gales in the Ocean adjacent to Cape of Good Hope. 
ay Captain H. Toynbee. 1882. 4to.—From the Meteorological 

octety. 

Journal of the Royal Microscopical Society, containing its Trans- 
actions and Proceedings. New Series. Vols. 1., I]. 1881-82. 
8vo.— From the Society. 
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London.—Statistical Report of the Health of the Navy for 1879-80.— 
From the Lords Commissioners of the Admiralty. 

The Mineralogical Magazine and Journal of the Mineralogical 
Society of Great Britain and Ireland. Vol. III., No. 18. Vol. 
IV., No. 19. 1880-81.—From the Society. | 

British Museum—Illustrations of Typical Specimens of Leprdoptera 
heterocera in the Collection of the British Museum. Part V. 
By Arthur Gardiner Butler. Lond., 1881.  4to. 

Catalogue of Passeriformes or Perching Birds in the British 
Museum. (Cichlomorphe, Pt. I1., Turdide.) By Henry Seebohm. 
1881. 8vo. 
Catalogue of the Passeriformes. Cichlomorphe, Pt. III., 
containing the First Portion of the Family Timelide (Babbling 
Thrushes). By R. B. Sharpe. 1881. 8vo. 
Catalogue of the Batracia salientia (S. ecaudata), in the 
Collection of the British Museum. By G. A. Boulenger, 2nd 
Edition. London, 1882. 8vo. | 7 
List of Hymenoptera with Figures, &c., in the British 
Museum. Vol. I. Tenthredinide and Siricide. By W. F. Kirby. 
1882. 8vo.—From the Trustees of the British Musewm. 

Transactions of the Pathological Society of London. Vols. XXXI., 
1880; XXXII, 1881. 8vo.—From the Society. 

- Philosophical Transactions of the Royal Society. Vols. 
CLXXI., Pts. 2, 3; CLXXII., 1880-81; CLXXIII., Pt. 1, 
1880-81. | 

Proceedings of the Royal Society. Vol. XXXI., Nos. 206-211; 
Vol. XXXIT.; Vol. XXXITI. 1879-82. 

_ Catalogue of Scientific Books in the Library of the Royal Society. 
1881. 8vo.—From the Royal Soctety. 

Proceedings of the Royal Institution of Great Britain. Vol. IX., 
Parts 3, 4,5. 1880-81. Catalogue, Vol. 1]1.—From the Institu- 
tion. 

Journal of the Statistical Society. Vols. XLIII., Parts 3, 4; 
XLIV., XLV., Parts 1,2. 1880-82.—F'rom the Society. 

Transactions of the Zoological Society of London. Vol. XI., Pts. 
3-7, 1881-82. 4to. Proceedings for the years 1881-82, and 

Index, 1871-80.—From the Socvety. 

Lund.—Acta Universitatis Lundensis,—Philosophi, Sprakvetenskap och 
Historia. Tom. XIV.-XVII. 1877-1881. 

Mathematik och Naturvetenskap. Tom. XIV.-XVII. 1877-1881. 

Theologi. Om Nadens Ordning idessinre Sammanhang. Af Otto 
Abnfelt. 1880-81. 

Festskrift till re? Universitet i Kopenhamn fran Kgl. Carolinska 
Universitet 1 Lund, Clarus Saga: Clari Fabella, Islandice et 
Latine. Juraformationen pi Bornholm. 1879. 4to. | 

Minneskrift udgifven af Kongl. Fysiographiska Sallskapet, 1878. 

Lyons.—Mémoires de l’Académie des Sciences, Belles-Lettres et Arts. 
Classe des Sciences, Tomes XXIII; XXV™*, Classe des Lettres, 

Tomes XIX., XX., 1879-82.—-From the Academy. 

Annales de la Société d’Agriculture, Histoire Naturelle, et Arts 
Utiles. 5™¢ Série, Tomes II., 1II., 1879. Tome III, 1880. 
8vo.—F rom the Society. 

Nouvelles Remarques sur la Réforme de la Nomenclature Botanique. 
Par le Dr Saint-Lager. Lyons, 1881. 8vo. 

Annales de la Société Botanique VIII.™e Année, No.1. 1881. 8vo. 

Musée Guimet. Annales, Tom. 1-3. 1880-81. Revue de 
VHistoire des Religions. Tomes 1-4. 1880-81. 8vo. 
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Madras.—Report of a Tour in the Cuddapah and North Arcot Districts 
in 1879. By Charles Benson. Fol. 

The Madras Journal of Literature and Science for 1879-80. 8vo. 

-Madrid.—Memorias de la Comision Geologica de Espaiia Provincia de 
Salamanca. 1880. 8vo. 

Boletin de la Comison del Mapa Geologico de Espafia. Tomo VII. 
Cuadernos 1, 2. 1880.—F'rom the Commission. 

Provincia de Cordoba. Islas de Tenerife, Ibiza, Formentera. 
Provincia di Oviedo. Tomo VIII. Provincia de Granada. 
Hundimientos en la Cuenca de Tremp. El Marmol de los 
Pireneos. 1881. 2. Guadaljara, Islas de Luzon y Cuba. 1881. 

Manchester.—Transactions of the Manchester Geological Society. Vol. 
XVI. 1880-81.—F rom the Society. 

Literary and: Philosophical Society. Memoirs, 3rd Series, Vol. 

VI., 1879. Proceedings, Vols. XVI.-XIX. 1877-80. 

Marseilles.—Bulletin de la Société Scientifique Industrielle. Tomes L 
Society. | | 

Milan.—Reale Istituto di Scienze e Lettere. Memorie : Classe di Lettere © 
e Scienze Morali e Politiche. Vol. XIIL, Fasc. 5, 1880. Vol. 
XIV., Fasc. 1, 2. 1880-81. 4to. Rendiconti.’ Vol. XII. 
1879.—From the Institute. 

Atti della Societa Italiana di Scienze Naturali. Vol. XXII., 1879- 
80. Vol. XXIII., 1880. 8vo.—From the Society. 

Publicazioni del Reale Osservatorio di Brera in Milano. VIL, 
Pt. 1. Osservazioni di Stelle Cadenti. 1868-70. XV. Sull’ 
Umidit&é Atmospherica nel Clima di Milano. Risultati di 35 
Anni di Osservazioni, (1845-79) calcolati da G. V. Schiaparelli 
XIX. Determinazione della Latitudine di Brera e di Parma. 
1881. 4to. XX. Osservationi Meteorologiche Orarie durante 
Panno 1880, Da Celso Fornioni 1882. XXI. Determinazione 
della Differenza di Longitudine del Campidoglio in Roma et di 
Brera. 1881. 4to.—From the Observatory. | 

Atti della Societa Crittogamologica Italiana. Vol. III., Disp. 1. 
1881. 8vo.—From the Society. 

Modena.—-Memorie della Regia Accademia di Scienze Lettere ed Arti. 
Tom. XIX., XX. 1879-82. 4to.—From the Academy. 

Annuario. della Societ& dei Naturalisti. Anno XIV. (1880-81), 
Disp. 4.—From the Socvety. 

Montpellier.—Académie des Sciences et Lettres de Montpellier : Mémoires 
de la Section des Sciences. Tome IX., Fasc. 3, 1879. Tome X., 
Fasc. 1, 1881.—Section des Lettres. Tome VL, Fase. 4, 1878-79. 
—Section de Médecine. Tome V. 1877-79.—From Academy. 

Moscow.—Annales de l’Observatoire de Moscou. Vol. VII., Livr. 1. 
Recherches sur les Queues des Cométes, par Th. Bredichin. 2. 
Sur le Coefficient thermométrique de la Réfraction. Par A. 
Socoloff. 3. Observations de Jupiter en 1879. Par J. Kortazzi. 
-Parallaxes de quelques Etoiles. Par G. Schweizer. —From 
the Observatory. 

Bulletin de la Société Impériale des Naturalistes de Moscou. Nos. 
1,2. Années 1880-81. 8vo.—From the Society. | 

Nouveaux Mémoires de la Société Impériale des N aturalistes de 
Moscou. Tome XIV., Livr.2 

Bulletins de la Société ‘Impériale des Amis d’Histoire Naturelle, 
d’Anthropologie, et d’Ethnographie. Tomes XXVI., Livr. 2, 3, 
1880. seoiti Livr. 2, 1880. XXXIII., Livr. 1, 1880. 
XXXIV., Livr. 2, 1882. XXXYV., Livr. 3, 4, 1880-89. 
XXXVIL, No. 2, 1880; Livr. 1, 2, 1881. XXXVIIL, Livr. 3, 
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1880. XXXIX., Livr. 1, 1880. XLI, Livr. 1, 1881. XLIL, 
1881.-—From the Society. 
Muntch.—Abhandlungen der k. Akademie der Wissenschaften 
Mathematisch-Physikalische Classe, Bde. XIII., Abtheil. 3, 
1880. Bd. XIV., 1880.—Philosophisch-Philologische Classe, 
Bd. XV., 1° Abtheil, 1880. Bd. XVI., 1 and 2° Abtheil., 
1881-82.—Historische Classe, Bd. XV., Abtheil. 1, 2, 3, 1880. 
Bd. XVI., 1881. : 
Sitzungsberichte der Mathematisch-Physikalischen Classe der k. 
B. Akademie der Wissenschaften. 1881-82.—Der Philosophisch- 
Philol. und Historischen Classe, 1881-82. Bd. I., Hefte 4, 5, 
1880. Bd. II., Hefte 1 to 5, 1881. | | 
Das Haus Wittelsbach und seine Bedeutung in der Deutschen 
Geschichte, von J. v. Dollinger. 1880. 4to. 
Die Pflege der Geschichte durch die Wittelsbacher. Verfasst von 
Dr. Ludwig Rockinger. 4to. | 
Ueber dem Godesios en Bau der Libyschen Wuste. Festrede 
von Dr. Karl A. Zittel. 1880. 4to. Sua 
Ignatius von Loyola an der Rémischen Curie. Festrede von 
August von Druffel. 1879. 4to. | 
Catalogus Codicum Latinorum Bibliothecee Regize Monacensis. 
Tomi Pars IV. 1881. 8vo.— From the Academy. 
Naples.—Atti della R. Accademia delle Scienze Fisiche e Matematiche. 
Vols. VIL, VIII. 1878-79. 4to. | 
Rendiconti della R. Accademia. Anni XV.-XVIII. 1876-79. 
4to.— From the Academy. 
Mittheilungen aus der Zoologischen Station zu Neapel, Bde. II.- 
III. 1880-82. 8vo.— From the Station. 
Neuchatel.—Bulletin de la Société des Sciences Naturelles de Neuchatel. 
Tome XII., Cahiers 1, 2, 3. 1880-82.— From the Society. 
New York.—Bulletin of the American Museum of Natural History. Nos. 
1, 2,3. 1882. 8vo.—From the Musewm. | | 
Nijmegen.—Nederlandsch Kruidkundig Archief—Verslagen en Mede- 
deelingen der Nederlandsche Botanische Vereeniging. 2° Serie, 
| 3° Deel, 3°, 4° Stuk. 1881.—From the Society. 
Norwich.—Transactions of the Norfolk and Norwich Naturalists’ Society, 
for 1880-82. Vol. IIL., Pts. 2, 3.— From the Society. 
Oberpfalz und Regensburg.—Verhandlungen des historischen Vereines. 
Bde. XXXIV. to XXXVI. 1879-80. 8vo.—From the Society. 
Oaford.—Results of Astronomical Observations at the Radcliffe Observa- 
tory in 1876-79. Vol. XXXVII. 8vo.—From the Observatory. 
Palermo.—Hortus Botanicus Panormitanus, Auctore Augustino Todaro, 
Directore. Tom. II., Fasc. 3. 1882. Fol.—From the Director. 
Paris.—Comptes Rendus des Séances de l’Académie des Sciences. Sept. 
1880 to Dec. 1882. 4to. | | 
Oeuvres completes d’Augustin Cauchy, publices sous la direction 
scientifique de Académie des Sciences. 1 Sér. Tome I. 
Comptes Rendus de lAcadémie des Inscriptions et Belles-Lettres. 
1881-82. 
Mémoires de |’Académie des Inscriptions et Belles-Lettres. Tomes 
XXIX*.,, 1879-81.—F rom the Academies. 
Annales de l’Kcole Normale Supérieure. Tome XI. 1882. 
Annales des Mines. Tomes XVIII., XIX., XX. 1880-81. 8me 
Série. Toumel. 1882.—F'rom the French Government. 
Bulletins des Séances de la Société Nationale d’Agriculture de 
France. 1880-82. 8vo.—From the Society. 
Bulletin Hebdomadaire de I]’Association Scientifique de France. 
Nos. 68-146. Juillet 1881.—From the Association. _. 
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Paris.—Bulletins de la Société de Géographie. Juillet 1880 to Octobre 
1881-82. Comptes Rendus, 1882.—F'rom the Society. 

Société Géologique de France.—Bulletins. 2° Série, Tomes V.- 
XII. Tomes XIV.-XVIII. Tomes XX.-XXIX. 3° Série. 
Tomes I.-X. 1847-1882.—Mémoires, 3° Série. Tomes I.-II. 

1887-82.—From the Society. 

Annales Hydrographiques. 1881-82.—From French Government. 

Annales de l’Observatoire de Paris. Observations, les Tomes pour 
1870-78. 4to.—Mémoires, Tomes XVI. 1882. 4to. | 

Rapport Annuel sur l’Etat de Observatoire de Paris par M. le 

ontre-amiral Mouchez pour l’Année, 1880.—From Observatory. 

Journal de l’Ecole Polytechnique. Tome XXVIII, 1879 ; XXIX. 
1880 ; XXXI., 1881.—From the School. 

Bulletins de la Société Mathématique de France. Tomes IX., X. 
1880-82. 8vo.—From the Society. | 

Les Mondes. Revue Hebdomadaire des Sciences. Par M. Abbé 
Moigno. Tome LV., Nos. 7, 8,9,10. 1881. 

Muséum d’Histoire Naturelle. Rapports Annuels de MM. les 
Professeurs et Chefs de Service. 1879-80.—From the Museum. 

Nouvelles Archives du Muséum d’Histoire Naturelle. 2™° Série.— 
Tome III., 1¢ Fasc. Etude sur la Faune Ichthyologique de 
YOgooué. Par H. E. Sauvage. Revision des Garidées du 
Muséum d’Histoire Naturelle. Par M. Victor Bertin.—Recherches 
sur les Kcureils Africains. Par M. Huet. 1880. 4to.—2me Fasc. 
Réchérches d’Ostéologie comparée sur une Race de Beeufs en 
Senegambie. Par le Dr. Rochebrune. 1880. Recherches sur la 
Maturation de quelques Plantes Herbacées. Par M. M. Dehérain 

et E. Bréal. Quelques Remarques au sujet des Plaqueminiers. 
Par Ch. Naudin. Recherches Stratigraphiques et Paléontolo- 
giques sur les Tables marins de Pierrefitte. Par M. M. Meunier 
et Lambert. Revision des Ophidiens. Fossiles. Par le Dr. 
Rochebrune.—Observations de Température pendant les Anneées 
Météorologiques 1878-79. Par MM. E. et H. Becquerel. 4to.— 
Tome IV., 1 Fasc. De Anatomie des Tissus ai, & la 

Classification des Plantes. Par M. Julien Vesque.—Revision des 
Donacidées du Muséum d’Histoire Naturelle. Par M. Victor 
Bertin.—Recherches sur la Faune Ichthyologique de l’Asie et 
Description d’Espéces Nouvelles de ’Indo-Chine. Par M. H. E. 
Sauvage. 4to.—Revision des Clématites du Groupe des Tubu- 
leuses. Par M. J. Decaisne.—Flore des Isles du Cap-Vert. Par 
M. de Rochebrune.—Documents Anthropologiques recueillis en 
Cafrerie. Par M. E. T. Hamy.—Observations faites pendant 
1879-80, avec les Thermométres Electriques. Par MM. E. et H. 
Becquerel.—F'rom the Museum. | 

Journal de VEcole Polytechnique. Tome XXIX. Paris, 1880. 
4to. 

Publications du Dépét de la Marine, 1881, 1882. 

Philadelphia.—Proceedings of the American Philosophical Society for 
Promoting Useful Knowledge. Nos. 105-109. 1880-81. 8vo. 
New Series, Vol. XV., Pt. 3. 1881.—From the 

ocrety. | 

Proceedings of the Academy of Natural Sciences for 1880-81.— 
From the Academy. | 

Journal of the Academy of Natural Sciences. Vol. VIII., Pt. 4. 
1874-81. 4to. | 

Pisa.—11 Nuovo Cimento. 3“ Serie. Tom. VIII., 1880-81. Tom. IX., 

the Editor 
VOL, XI. 4U 
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Powkova.—Librorum in Bibliotheca Specule Pulcovensis cententorum 
Catalogus Systematicus. Pars 24, 1880. 8vo. : 
Nicolai-Hauptsternwarte. Jahresbericht fur 1878-79 und 1879-81. 
8vo. 
Observations de Poulkova, publiées par Otto Struve. Vol. XI. 
1879. Fol.—From the Observatory. 

Prague.—Astronomische, Magnetische, and Meteorologische Beobach- 
tungen an der K. K. Sternwarte zu Prag, in 1881.—From the 
Observatory. 

Quebec.—Transactions of the Literary and Historical Society of Quebec. 
Sessions of 1880-81, 1881-82. 8vo.—From the Soctety. 
Rhineland and Westphalia.—Verhandlungen des Naturhistorischen 

8vo.—From the Society. 
Vereines der preussischen Rheinlande u. Westfalens. 1880-81. 
kio de Janeiro.—Bulletin Astronomique et Météorologique de l’Observa- 
toire Imperiale. Nos. 1-6, 1881 ; Nos. 1-9, 1882. 4to. 
Instrucgdes para observar a Passagem de Venus pelo disco do Sol 
em 5-6 Dezembro de 1882. 1882. 4to.—From the Observatory. 

Rome.-—Atti della R. Accademia dei Lincei. Transunti, Vols. V., VI. 
1881-82. 

Memorie. Classe di Scienze Fis., Mat.,e Nat. Serie II. Vols. V., 
VI., VIT. 1880. Serie III. Vols. VI., VII., VIII. 1881-82.— 
Classe di Scienze Morali, Storiche e Philol. Vols. IV., V., VI. 
1881-82. 

Osservazioni astronomiche e fisiche del Pianeta Marte di G. V. 
Schiaparelli. 1881. 8vo.—From the Academy Det Lincei. 

Memorie della Societa degli Spettroscopisti Italiani. Vols. IX., 
X., XI. 1880-81-82. 8vo.—From the Society. 

Roorkee.—Roorkee Hydraulic Experiments. By Capt. Allan Cunningham, 
R.E. Vol. I, Text. Vol. II, Tables Vol. III., Plates. 
1880-81. | 

Shanghat.—Journal of the North China Branch of the Royal Asiatic 
Society. New Series. Vols. XV., XVI. 1880-82. 

Saint. Louis,—Contributions to the Archxology of Missouri, by the 
Archeological Section of the St. Louis Academy of Science. 
Part 1, Pottery. 1880. 4to. 

Transactions of the Academy of Science. Vol. IV. No.2. 1882. 
8vo.— From the Academy. . 

St. J’etersburg.—Bulletins de Académie Impériale des Sciences de St. 
Pétersbourg. Tomes XXVII., 1881 ; XXVIII., 1882. 

Mémoires de |’Académie Impérials des Sciences :—Tome XXVII., 
No. 5. Die Foraminifern des Russischen Kohlenkalks. Von 
Val. v. Moller. 1879. 4to. No. 6. Studien tiber die Spongien 
des Russischen Reiches, mit besonderer Berucksichtigung der 
Spongien-Fauna des Baikal-Sees. Von Dr. W. Dybowski. 1880. 
4to. No. 7. Der erste Fund einer Leiche von Rhinoceros 
Merckii. Von Dr. Leop. v. Schrenck. No. 8. Pflanzen- 
Geographische Betrachtungen iiber die Familie der Cheno- 
podiaceen. Von Al. Bunge. 1880. 4to. No. 9. Ueber den 
anomalen Canalis Basilaris Medianus des Os Occipitale beim 
Menschen. Von Dr. Wenzel Gruber. No. 10. Nachtrige 
zur Jura-Flora Sibiriens. Von Dr. Oswald Heer. No. 11. 
Etudes sur le Mouvement Relatif des deux Etoiles du Systeme 
de 61 Cygni. Par QO. Struve. 1880. 4to. No. 12. Ein Cyclus 
Fundamentaler Baromet,;ischer Hohenbestimmungen auf dem 
Armenischen Hochlande Von H. Abich. No. 13. Ueber die 
Entwickelungsgeschichte der Keimblitter, und des Wolff’schen 
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Ganges in Hiihnerei. Von J. Dansky und J. Kostenitsch. 1880. 
No. 14. Die Spermatogenese bei den Saugethieren. Von E. 
Meyer. 1880.—Tome XXVIII., No. 1. Uber das Bonpo-Sutra. 
Von A. Schiefner. 4to. No. 3. Theori der Magnetischen 
Dimpfer. Von O. Chwolson. 1880. No. 4. Untersuchungen 
tiber die Pflanzenathmung. Von J. Borodin. 1 Abh. 1881. 
No. 5. Die Jura-Ablagerungen an der oberen Wolga. Von S. 
Nikitin. 1881. No.6. Zur Theorie der Enke’schen Cometen. 
Von O. Bachlund. 1881. No.7. Die Handbiicher des Geist- 
lichen Rechts aus der Zeiten des Byzantinischen Reiches und 
der Tiirkischen Herrschaft. Von E. Z. von Lingenthal. 1881. 
No. 8. Studien tiber die Fossilen Reptilien Russlands. Von 
W. Kiprijanoff. 1 Th. Ichthyosaurus Konig. 1881. 4to. No. 
9. Anatomie des Darmkanals. Von A. Tarenetzky. 1881. 
4to.—Tome XXIX., No. 1. Einblikke in das Ferghana-Thal 
Von. A. von Middendorff. No. 2. Neue Integrations-Wege. Von 
Prof. P. Helmling. 1881. No. 3. De Coriaria, Ilice, et Mono- 
chasmate, Bungea et Cymbaria. 1881. No. 4. Ueber die 
thermische Ausdehnung des Meerwassers. Von R. Lenz. 1881. 
—Tome XXX., No. 1. Revision der Ostbaltischen Silurischen 
Trilobiten, nebst Uebersicht des Ostbaltischen Silurgebiets. Von 
F. Schmidt. 1881. No.2. Sar ’Oxyde de Sodium Anhydre. 
Par N. Beketoff. 1882. No.3. Das Magnetische Ungewitter | 
von 30 Jan. bis 1 Feb. 1881. Von H. Wild. 4to. No. 5. 
Wanderblécke und Diluvialgebilde Russlands. Von G. von 
Helmersen. 1882. 4to. : | 
St. Petersburg—Tableau Général Alphabétique des Matieres contenues 
dans les Publications de !Académie Imperiale des Sciences de 
St. Pétersbourg. Supplement 1. Publications depuis 1871, 
jusqu’a November, 1881. 1882. 8vo.—From Academy. 
_ Comptes-Rendus de la Commission Impériale Archéologique pour 
PAnnée. 1880. 4to., avec Atlas, folio.—From the Commission. 
Journal Russkago Phisico-Chimicheskago Obtschestva. Tom. 
XIII., XIV. 1881-82. 8vo.—From the Soctety. 
Bulletin de la Commission Polaire Internationale. Hfte, 1, 2, 3. 
1881-82. Fol.—From the Commission. 
Annalen des Physicalischen Central-Observatoriums. Jahrg. 
1878-81. 
_ Repertorium fiir Meteorologie, herausgegeben von der Kaiserlichen 
_ Akademie der Wissenschaften. Bd. VII., Heftet 1, 2. 1880. 
4to. 
Die Temperatur-Verhaltmisse des Russischen Reiches, von H. 
Wild, Supplementband zum Repertorium fiir Meteorologie und 
Atlas. 1881. Fol.—From the Central Observatory. 
Salem.—Essex Institute Historical Collections. Vols. XVI.-XVIII. 
1880-82. | 
Bulletin of the Essex Institute. Vols. XI.-XI11.—JFrom Institute. 
Stockholm.—Astronomiska Jakttagelser. Bd.1-5. 1878-81. 8vo. 
Ofversigt af Kong. Vetenskaps Akademien Forhandlingar. Bd. 
XXXIV. 1877; XXXY., 1872; XXXVI., 1879; XVII, 
1880. 8vo. 
Handlingar. Ny Foljd. Bd. XIV., 2, 1876; XV., 1877; XVI, 
1878 ; XVII., 1879. 
Bihang till Kong. Svenska Vetenskaps-Akademiens Handlingar. 
Bd. IV, 1, 2, 1875-76 ; Bd. V., 1, 2, 1877-78. 8vo. 
Minnesteckningar ofver Carlander, Hallenberg, Carl von Linné, 
Bjerken, Sundeval, Angstrom.—From the Academy. 
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Stutigart.—Jahreshefte des Vereins fiir vaterlandische Naturkunde in 
Wiirttemberg, 37° Jahrg. 1881, 38°" Jahrg. 1882. | 
Switzerland.—Nouveaux Mémoires de la Société Helvétique des Sciences 

Naturelles. Band XXVIII. Liv. 1. 1881. 4to.—F rom Society. 

Europiische Gradmessung. Das Schweizerische Dreiecknetz, her- 

ausgegeben von der Schweizerischen Geoditischen Commission. 
Bd. Ziirich. 4to.—From the Commission. 

Verhandlungen der Schweizerischen Naturforschenden Gesell- 

schaft, 1879-80, 1880-81. 8vo.—From the Society. 
Sydney.—The Proceedings of the Linnean Society of New South Wales, 
| Vols. I.-VII., Parts 1,2. 1876-1882.—From the Society. 

Transactions and Proceedings of the Royal Society of New South 
Wales. Vols. XIII., XIV. 1879-81. 8vo.—From the Socrety. 

Annual Reports of the Department of Mines for 1878, 1879, with 
Maps. 1879. 4to. | 

Australian Museum. Catalogue of the Australian Stalk- and 
Sessile-Eyed Crustacea. By William A. Haswell, M.A. Syd- 
ney, 1882. 8vo.—’rom the Museum. | 

Toronto.—The Canadian Journal and Proceedings of the Canadian 
Institute. New Series. Vol. I., Parts 1, 2. 1880.—F'rom the 
Institute. 7 

Trieste.—Bolletino della Societa Adriatica di Scienze Naturali. Vol. VI., 
1881 ; Vol. VIL, 1882.—From the Society. . 
T'romsé.—Tromsé Museum Aarshefter. Nos. 3,4. 1880-81.--From the 

Museum. 
Turin.—Memorie della Reale Accademia delle Scienze di Torino. Serie 
Seconda, Tom. XXXITI., 1880. 4to. XXXIII., 1881. Ornito- 


4to. 
Atti della R. Accademia delle Scienze di Torino. Vol. XV. 
1879-80 ; Vol. XVI., Disp. 6, 7.—From the Academy. 
Bolletino dell’ Osservatorio della Regia Universita di Torino. 
Anni XIV., XV., XVI. 1879-1881.—From the University. 
_ Effemeridi del Sole, della Luna, e dei Principali Pianeti per l’anno 
, 1882, del Prof. Angelo Charrier. Torino, 1880. 8vo. 
Umited States, Salem.—-Proceedings of the American Association for the 
Advancement of Science, 28th Meeting, held at Boston, August 
1880. 8vo.—From the Association. 
Upsala.— Bulletin Mensuel de ]’Observatoire de l’Univer- 
sité d’Upsal. Vol. VIII., Année 1876; Vols. XI., XII., Années 
1879, 1880, 1881. 4to.—From the Observatory. 
Nova Acta Regiz Societatis Scientiarum Upsaliensis. Ser. 3*. 
| Vol. X., 1879; Vol. XI., Fasc. 1, 1881.—From the Society. 
Utrecht.—Verslag van het Verhandelde in de Provinciaal Utrechtsch 


Genootschap van Kunsten. en Wetenschappen, 1879, 1880, 1881. 


Aanteekeningen van het Provinciaal Utrechtsch Cenootschap. 
1879-82.—From the Society. | 


Het Klooster te Windesheim. Door J. G. R. Acquoy, 3° Deel. 
1880. 8vo. 


De Polybii Fontibus et Auctoritate Dissertatio. Scripsit J. M. J. 
Valeton. 1879. 8vo. 


Het Leven en de Verdiensten van Petrus Camper. Door C. E. 
Daniels, Med. Doct. 


Het Leven van M. Nicolaas C. Witzen. 1641-1717. Door J. F. 
Gebhard. 2 vols., 1881. 8vo. 


De Nederlandsche Scheikindigen van het laatst der vorige Keuw. 
Door Dr. Van der Horn van den Bos. 1881. 4to. 


logia della Papuasia e delle Molucche, di Tommaso Salvadori. — | 
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Utrecht.--Commentatio de Ajacis Sophoclei Authentia et Integritate. 
Scripsit J. van Leeuwen. 1881. 8vo. | 
Geschiedenis van de Kerspelkirk van St. Jacob te Utrecht. Door 
M. Th. H. F. van Riemsdijk. 1882. Fol. ‘ 
Venice.—Atti del Reale Istituto Veneto di Scienze, Lettere ed Arti. 
Tomo 4, 1877-78; Tomo 5, Disp. 1-10, 1878-79; Tomo VI., 
Disp. 1-10, 1879-80; Tomo VII., Disp. 1-9, 1880-81.—From 
Monographia Stratigraphica e Palaeontologica del Lias nelle Pro- 
+ enete, del Professor Torquato Taramelli. Venezia, 1880. 
ol. 
Victoria.—Transactions and Proceedings of the Royal Society of Victoria. 
Vols. XVII, XVIII. 1881-82.—From the Society. . 
Statistical Register and Australian Statistics for the years 1879-80, _ 
1880-81, with a Report by the Government Statist. aes 
Victorian Year-book for 1879-80. 8vo.—From the Victorian 
Government. | 
Vienna.—Denkschriften der K. Akademie der Wissenschaften. Math.- 
Naturwissenschaftliche Classe. Bd. II., Lief. 1, 2, 3, 1849-50; 
Bd. IIT., Lief. 1, 2, 3, 1850; Bd. IV., Lief. 1, 2, 1851; Bd. V., 
Lief. 1, 2, mit Tafeln, 1851-52; Bd. XV., 1857; Bd. XVI., 
1857-58; Bd. XL., Bd. XLIL, Bd. XLII, 1880; Bd. XLIIL., 
1881; Bd. XLIV., 1882.—Philosophisch-historische Classe. Bd. 
II., Lief. 1, 2, 1849; Bd. IIL, 1858-51; Bd. IV., 1851; Bd. 
V., 1852-53 ; Bd. XXI., 1871-72; Bd. XXX., 1879; Bd. 
1881; Bd. XX XIII., 1882. 
Sitzungsberichte der Mathemat.-Naturwissenschaftlichen Classe. 
lte Abtheil. Bde. LXXIX.-LXXXV., 1879-80; Abtheil, 
Bde.’ LX XXI.-LXXXIV., 1880-82; 3% Abtheil. Bd. LXXX.- 
LXXXIV., 1880-82.—Philosoph.-Historische Classe. Bde. 
XCIV.-XCIX., 1879-82. 
Almanach der K. Akademie der Wissenschaften fiir 1880.—From 
the Academy. | 
Zeitschrift der Oesterreichischen Gesellschaft fiir Meteorologie. 
Bd. XIV. September 1880-82.—-F’rom the Socvety. 
Jahrbiicher der K. K. Central Anstalt fur Meteorologie und 
_Erdmagnetismus, Jahrg., Neue Folge; Bde. XV., XVI., XVII. 
1878-1881. 4to.—From the Institute. 
Verhandlungen der K. K. Geologischen Reichsanstalt. 1879-82. 
Abhandlungen der K. K. Geologischen Reichsanstalt. 1880-82. 
Ato. 
Die Gasteropoden der Meeres-Ablagerungen der ersten und zweiten 
Miociinen Mediterran-Stufe in der Osterreichisch-Ungarischen 
Monarchie, von R. Hoernes und M. Auinger. 1880. Fol. 
Neue und wenig bekannte Conchylien aus dem Ostgalizischen 
Miociin von Dr. V. Hilber. 1882. Fol. 
Die Cephalopoden der Mediterranen Triasprovinz. Von Dr. E. 
Mojsisovics von Mojsvar. 1882. Fol. 
Jahrbiicher der K. K. Geologischen Anstalt. Jahrg. 1880; Bd. 
XXXI., 1881; Bd. XXXII., 1882.—F'rom the Instvtute. 
Verhandlungen der K. K. Zoologisch-Botanischen Gesellschaft. 
| Bd. XXX. 1881-82.—From the Society. 
Warwick.—Proceedings of the Warwickshire and Archeologists’ Field 
Club. 1879-81. 8vo. 
Washington.—Bureau of Navigation, Navy Department, Astronomical 
Papers. Vol. I., Part I. Table of Eclipses, 1879. Part IT. 
Transformation of Hansen’s Lunar Theory. 1880. 4to, Part 


| 
3 
: 
5 
t 
| 
| 


| 866 Proceedings of the Royal Society 


III. Velocity of Light. 1880. 4to. Part V. On 
Gauss’s Method of Computing Secular Perturbations. 1881. 
4to. 
Washington.--United States Naval Observatory. —Washington Observa- 
tions for 1876, Appendix III. Reports on the Total Solar 
Eclipse of July 29, 1878, and January 11, 1880. 4to.—United 
| States Coast Survey. Vols. for 1858 and 1877. 4to.—QObserva- 
| tions of Double Stars made at the United States Naval Observa- 
| tory. By Asaph Hall. 1881. 4to.—Astronomical and Meteoro- 
| logical Observations made during the years 1876 and 1877. 
Vols. XXIII, XXIV. 4to. 
Signal Service Office—War Department.—Report of the Chief 
Signal Officer, General W. B. Hazen, for 1879. 8vo. : 
Professional Papers of the Signal Service :—No. 1. Total Eclipse 
of the Sun, July 1878. 4to.—No. 2. Isothermal Lines of the 
United States, 1871-80. 4to.—No. 3. Chronological List of 
Auroras, 1870-79.—No. 4. Tornadoes of May 29 and 30, 1879. 
—No. 5. Construction and Maintenance of Time-Balls.—No. 6. 
' Reduction of Air-Pressure to Sea-Level at Stations west of 
Mississippi River. 1880.—No. 7. Report on the Character of 
Six Hundred Tornadoes. By Sergeant J.P. Finley. 1882. 4to. 
First Annual Report of the Bureau of Ethnology to the gsm | 
of the Smithsonian Institution, 1879-80. By J. W. Powell, 
Director. 1881. 8vo. 


First Annual Report of the United States Geological Survey. 
1880. 8vo. 

Report of the United States Surveys west of the One Hundredth 

eridian, in charge of Lieutenant G. M. Wheeler.—Vol. IT. 
Astronomy and Barometric Hypsometry. 1877. 4to.—vVol. 
III. Geology (Nevada, Utah, California, Arizona, New Mexico, 
Colorado). 1875. 4to.—Vol. IV. Palzontology. 1877. 4to. 
—Vol. V. Zoology. 1875. 4to.—Vol. VI. Botany (Nevada, 
Utah, Colorado, New Mexico, and Arizona). 4to.—Vol. VII. 
Archeology. 1879. 4to. 

United States Geographical and Geological Survey of the Rocky © 
Mountain Region 6 . W. Powell in charge). Report on the 
Geology of the High Plateaus of Utah, with Atlas. By Captain 
C. E. Dutton. Washington, 1880. 4to. 

Bulletin of the United States Geological and Geographical Survey 
of the Territories. Vol. V., No. 4, 1880; Vol. VI., Nos. 1, 2, 
1881. 

— of the Superintendent of the United States Coast and 

eodetic Survey during the Years 1858 and 1878. Ato. 

Bulletin of the United States Geological and Geographical Survey 
of the Territories. Vol. VI. No. 3. Bibliography of Cetacea 
and Sirenia. By Joel Asaph Allen. 1882. 8vo. 

Smithsonian Miscellaneous Collections. Vols. XVIII.-XXI. 
1880-81. 8vo. 

Smithsonian Contributions to Knowledge. Vol. XXIII. 4to. 
1881.—Lucernariae and their Allies. By H. J. Clark.—The 
Geology of Lower Louisiana, &c. By Dr. E. W. Hilgard.—On 
the Internal Structure of the Earth considered as affecting the 
Phenomena of Precession and Nutation. By J. G. Barnard.—A 
Classification and Synopsis of the Trochilide. By D. G. 
Elliot, F.R.S.E.—Fever: A Study in Morbid and Normal 
Physiology. By Dr. H. C. Wood. | 

Smithsonian Reports for 1879, 1880, 8vo. 
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Washington.—Bulletin of the United States National Museum. Part 2, 
1875 ; Part 3, 1876; Part '7, 1877. 8vo. 
Proceedings of the United States National Museum. Vol L., 
1878; Vol. II., 1879; Vol. IIL., 1880. Nos. 1-27. 
Bulletin of the Philosophical Society of Washington. Vols. I., IL, 
III. 1874-1880. 8vo. 
Wellington.—Transactions and Proceedings of the New Zealand Institute. 
Vols. XITI., XTV. 1881.—From the Institute. 
_ Fifteenth and Sixteenth Annual Reports of the Colonial Museum 
and Laboratory. 1880-82. 8vo. | | 
Reports of Geological Explorations (New Zealand) during 1874-76, 
876-77, 1878-79, 1879-80, with Maps and Sections. 8vo.— 
From the New Zealand Institute. iG 
Manual of the Birds of New Zealand. By Walter L. Buller, 
F.R.S. 1882. 8vo. 


~ Manual of the New Zealand Coleoptera. By Captain Thomas 


Brown. 1880. 8vo. 

Palaeontology of New Zealand. Part IV. Corals and Bryozoa of 
the Neozoic Period. By Rey. J. E. T. Woods. 1880. 8vo. 

Manual of the Birds of New Zealand. By Dr. Walter L. Buller, 
C.M.G. 1882. 8vo. 

New Zealand Thermal Springs District. Rotorna.—From the 
Government Survey, Dr. Hector, Director. 

Meteorological Report for 1880, including Returns for 1877-78-79. 
Svo. 


Zurich.—Vierteljahrsschrift der Naturforschenden Gesellschaft in Ziirich. | 


24 Jahre. 1879, Jahre. 1880.—F rom the Soctety. 
Schweizerische Meteorologische Beobachtungen. 15 Jahrg. 1878 ; 

6te, 7te Lief., 16 Jahre. 1879; 5% Lief. 17 Jahrg. 1880; 18 

Jahrg., 1-4, 1881.—F rom the Swiss Meteorological Observatory. 


i]. FRoM AvtHors. 1880-82. 


Abernethy 4 ames), F.R.S.E. Address on taking the Chair as President 

of the Institution of Civil Engineers, llth Jan. 1881. 8vo. 

Balfour (Professor John Hutton), F.R.S.E. Sketch of the Life of Pro- 
fessor J. H. Balfour, read at a Meeting of the Carson H. Pillans Club 

1876. Edinburgh. 4to. 

Ballard (Robert). The Solution of the Pyramid Problem; or Pyramid 
Discoveries, with a New Theory as to their Ancient Use. New 
York, 1882. 8vo. | 

Beddoe (John), M.D., F.R.S. The Progress of Public Health in our own 

- Times. Presidential Address (Brit. Med. Association). Bristol, 
1879. 8vo. 

Address on Health; A Paper read at the Meeting of the Social 
Science Congress in Edinburgh, 1880. 8vo. 

Bellati (E. M.). See Naccari (A.). 
Blackie (Professor John Stuart), F.R.S.E. Homer and the Iliad. Edin- 
burgh, 1866. 4 vols., 8vo. ne 
On Beauty. Three Discourses delivered in the University of 
Edinburgh. With an Exposition of the Doctrine of the Beautiful 

according to Plato. Edinburgh, 1858. 8vo. 

Buchan (Alexander), M.A., F.R.S.E. The Weather and Health of London. 
London, 1881. 8vo. 

Burnham (S. W.), F.R.A.S. Quadruple Stars. London, 1881. 8vo, 
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Chambers (F.). Brief Sketch of the Meteorology of the Bombay Presi- 
dency in 1879. 8vo. | 

‘Abnormal Variations of Barometric Pressure in the Tropics and 
their relation to Sun-spots, Rainfall, and Famines. 1880. Fol. 

Chelini (Domenico). In memoriam Dominici Chelini: Collectanea 
Mathematica, nunc primum edita cura et studio L. Cremona et 
E. Beltrami. Mediolani, 1881. 8vo. 

Clark (Latimer). Mr. Latimer Clark: Sketch of his Life and Work. 
By H. T. Humphreys. Dublin, 1881. 8vo. 

Darwin (Charles). Note sur Charles Darwin. Par M. De Quatrefages. 
Paris, 1882. 4to. | 
Daubrée (M. le Professeur). Etudes Synthétiques de Géologie Expéri- 

mentale. 2™°partie. Paris, 1879. 8vo. 
Examen des Matériaux provenant des Forts Vitrifiés de Craig 
Phadrick, pres Inverness (Ecosse) et de Hartmannswillerkopf 
(Haute-Alsace). Paris, 1881. 8vo. 
Examen Minéralogique et Chimique de Matériaux provenant de 
os ger Forts vitrifiés de la France ; Conclusions qui en résultent. 
aris, 1881. 8vo. 


Denny (W.), F.R.S.E. On Local Education in Naval Architecture. : 
| London, 1881. 4to. 


The Economical Advantages of Steel Shipbuilding. Edinburgh, 
1881. 8vo. 


On Cooking and Heating by Gas. Dumbarton, 1881. 8vo. 
On the Speed and Carrying of Screw Steamers. Greenock, 


1882. 8vo. 
Fayrer (Sir Joseph), M.D. Rainfall and Climate of India. London, 1881. 
Svo. 


Fievez (Ch.). Note sur )Analyse de la Lumiére de la Cométe (6), de 
1881. Bruxelles, 1881. 8vo. 


Recherches sur |’Elargissement des Raies spectrales de l’Hydro- 

gene, Bruxelles, 1881. 8vo. 

Fleming (Sandford). The Adoption of a Prime Meridian to be common 
to all Nations. The Establishment of Standard Meridians for the 
Regulation of Time. London, 1881. 8vo. | 

Gamgee (Sampson), F.R.S.E. The Influence of Vivisection on Human 

urgery. London, 1882. 8vo. 

Guccia (M. J.) de Palerme. Sur une Classe de Surfaces représentables, 
Point sur Point, sur un Plan. Paris, 1880. 8vo. 

Haan (D. Brerens de). Sur le Role de nos Ingénieurs Hollandais dans 
Emploi des Lignes de Niveau. 

Hallard (Frederick), Sheriff-Substitute of Midlothian. A few Words 
on the Law and Legislation of the Past Year. Edinburgh, 1880. 
Svo. 

Harkness (William). On the Relative Accuracy of Different Methods 
of Determining the Solar Parallax. Washington, 1881. 8vo. } 

Herman (Otto). Sprache und Wissenschaft. Budapest, 1881. 8vo. 

Hevelius. The Illustrated Account given by Hevelius in his “ Machina 
Celestis” of the Method of Mounting his Telescopes and Erecting an 
Observatory. By C. Leeson Prince, F.R.A.S. 1882. 8vo.—From 
C. L. Prince, F.R.A.S. 


Hildebrandsson (H. H.). Marche des Isothermes au Printemps dans le 
Nord de l'Europe, 1880. 4to. 

Hinde (George J rg F.G.S. Fossil Sponge Spicules from the Upper 

Chalk, found in the Interior of a single Flint-stone from Horstead 
in Norfolk, Munich, 1880. 8vo. 


Honeyman (Rev. D.). Nova Scotian Geology—Digby and Yarmouth 
Counties, 1880, 8vo, | 
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Hull (Edward), LL.D., F.R.S. On the Geological Structure of the 
Northern Highlands of Scotland. Dublin, 1880. 8vo. 

Kolliker (A.). Neber die Lage der weiblichen Enneren Geschlects 
organe. 1881. 4to. | 7 
Loomis (M. Elias). Mémoires de Météorologie Dynamique. Traduits 
de Anglais, par M. H. Brocard. Paris, 1880. 8vo.—From M. 

PAbbé Morgno. | | 

- M‘Cosh (John), M.D. Grand Tours in many Lands: a Poem. Lond., 

1881. 8vo. | 

Macdonald (Richard Hayes). Notes preparatory to a Biography of 
Richard Hayes Macdonald of San Francisco, California. By his 
eldest child, Frank V. Macdonald. Vol. I. Cambridge, 1881. 

Ato. —Fram F. V. Macdonald, Esq. | 

Macfie (R. A.), F.R.S.E., of Dreghorn. Cries in a Crisis. 1881. 
Literary Copyright. 1881. 8vo. | 

Massey (Gerald). A Preface to, with Extracts from A Book of the 
Beginnings. Lond., 1880. 8vo. 

Mexican Publications. Anales del Museo Nacional de Mexico. Tomo 
1. 1877. Fol.—Boletin de la Sociedad de Geografia y Estadistica 
de la Republica Mexicana. Tercera Epoca, Tomo I. 1873. 8vo.— 

From Patrick Geddes, Esq., F.R.S.E. 

Moore (F.). The of Ceylon. Part 1. 1880. 4to. 

Murray (John), F.R.S.E., and Staff-Commander Tizard, R.N. Explora- 
tion of the Faroe Channel during the Summer of 1880, in H.M.S. 

 “Knight-Errant.” Edin. 1882. 8vo. 

Nacari (A.) e Bellati (E. M.). Sul Riscaldamento dei Corpi Isolanti — 
solidi e liquidi in causa di successive Polarizzazioni Elettrostatiche. 
Torino, 1882. 8vo. 

Sui Fenomeni Termici prodotti dalla Scintilla d’Induzione. 
Torino, 1882. 8vo. 

Nicholson (Professor H. Alleyne), F.R.S.E., and Etheridge (Robert) Jun. 
A Monograph of the Silurian Fossils of the Girvan District in 
Ayrshire, with Special Reference to those contained in the “Gray 
rr Fasc. III. 1880. 8vo.—From Robert Gray, Esq., 

—— On the Structure and Affinities of the Genus Monticulipora and 
its Sub-Genera, with Critical Descriptions of Illustrative Species. 
Edin. 1881. 8vo. 

Oppelt (Gustave). Navigation Aérienne, par les Ballons. Bruxelles, 
1882. 8vo. 

Pettersen (Karl). Lofoten og Vesteraalen. 1880. 8vo. | 

-Ponton (Mungo), W.S., F.R.S.E. The Beginning: Its When and How. 

Lond. 1871. 8vo. 

Glimpses of the Future Life, with an Appendix on the Probable 

Law of Increase of the Human Race. Lond. 1873. 8vo. 

Songs of the Soul: Philosophical, Moral, and Devotional, 2nd 

edition. Bristol, 1877. 8vo. 

The Freedom of the Truth. London. 8vo. 

Instructive Rhymes of Olden Times. Bristol. 8vo.—From 
Mrs. Ponton. 

Phlogaitis (Th. N.). @Aoyaires (@eodwpos N.) raypwarikov 
Auxatov. 1879. 8vo. | 
Pole (William), F.R.S.E., LL.D. A Study of the Problem of Aerial 
- Navigation as affected by recent Mechanical Improvements. Lon- 

don, 1882. 8vo. | 

Price (John), Mem. Inst. M.E. On Iron and Steel as Constructive 
Materials for Ships. Lond. 1881. 8vo. 
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Reade (T. Mellard). The Glacial Beds of the Clyde and Forth. 1880. 


8vo. 

Retzius (Gustaf). Das Gehororgan der Wirbelthiere, morphologisch- 
histologische Studien. I. Das Gehororgan der Fische und Am- — 
phibien, mit 35 Taf. Stockholm, 1881. Fol. 

Rutherford (William), Professor, F.R.S.E. An Experimental Research 
on the Physiological Action of Drugs on the Secretion of Bile. 
Edin. 1879. 4to. | 

Sadler (John). The Flowering of Yucca gloriosa in the Royal Botanic 
Garden. Edin. 1879. 4to. 

Report of the Temperatures during the Winter of 1879-80 at the 
Royal Botanic Garden, Edinburgh, and the Effects of the same on 
Open-Air Vegetation. 1881. 8vo. 

Saint Lager (Le Dr.). Nouvelles Remarques sur la Nomenclature 
Botanique. Paris, 1881. 8vo. : | 

Scheffler (Dr. Hermann). Die Naturgesetze, und ihr Zusammenhan 
mit den Prinzipien der abstrakten Wissenschaften. 4¢ Theil. 
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Cucurbitacee Socotrenses, 513. 
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Highlands, 268. 

Chapters on the Mineralogy of 

Scotland (chap. vii.), 549. 
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Canna, 630. 

The Pitchstone Porphyry 
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A Supposed Organism from the 
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See Pompeii. 
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Holothurioidea of the Faroe Channel, 
by Dr. H. Theel, 694. 
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Boulder Report : Inquiry as to 
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- Objects for which the Boulder 
Committee was appointed, and lines 
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Iron.—On the State of Carbon in 
Iron and Steel, by Dr. R. Sydney 
Marsden, 368. 

The Dimensions of Cast-Iron 
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of the Solid floating on the Molten 
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Channel, 680. 

Jets (Liquid). —Effects of Rotation in 
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Method of Determining, 117. 

Longitude, Determination of, without 
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Point of Water by Pressure, 626, 809. 
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III., 162; the Number of Genus 
Relationships of the 11th Order, 
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-~Mazonia: A Genus of Scorpion, 245. 
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Mesoplodon bidens (Sowerby’s Whale), 
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Its Action, by Professor James 
Blyth, 622. 
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| Millar (W. J.) on the Dimensions of 
Cast Iron at various Temperatures, — 
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Moisture, its effect on the Electric 

Discharge, 801. 
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divided into four genera—Anurella, 
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Molgula, a Genus of the Tunicata. 

gigantea, 234. 

gregaria, 234. 


— horrida, new species, 235. 
Forbesi, new species, 236. 
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Mollusca of the Faroe Channel, by 
Dr. Gwyn Jeffreys, F.R.S., 680. 
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of Lord ra 
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Morrison (William), Report as to 
Boulders in Ross-shire, 754. 
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the Fiftieth Anniversary of the Gra- | 


duation of Dr. Charles Renard, 567. 
Muir (M. M. Pattison), M.A., on an 
Oxycyanide, and a New Oxide, of 
Bismuth, 557. 
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Channel during the Summer of 
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Muscles of the Mammalian Foot, 162. 
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Neill Prize (1877-80) presented to Mr. 
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Crustacean, 684. 
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Nicholson (Prof. H. Alleyne) on the 
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| Nicol (W. W. J.), the Action of Heat 
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Norman (Rev. A. M.), Report on the 
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Oxidation of Ferrous Salts, by J. Y. 
Buchanan, 191. 
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Paleoniscide : Their Structure, by Dr. 
R. H. Traquair, 217. | 

Parmeliec Socotrenses, 458. 

Pasteur Medal, Invitation to sub- 
scribe for, 743. 

Peach (B. Neeve) elected a Fellow of 
the Society, 175. 

Some New Species of Fossil 

Scorpions, with a Review of the 

Genera Eoscorpius and Mazonia, 245. 

Crustacea and Scorpions of 


the Carboniferous Rocks of the | 


Scottish Border, 603. 

Peddie (W.), Rotation of the Plane of 

Polarisation by Quartz, and its re- 
lation to wave-lengths, 816. 

Pedicellarie : Their Histology, by 
Patrick Geddes, F.R.S.E., and F. 
E. Beddard, B.A., 88: | 

Peirce (Professor Benjamin), Obituary 
Notice of, 739. 

Peltier Effect due to Variation in 
Temperature, by Albert Campbell, 
807. 

Permanent Symmetric Functions, 409 ; 
Symmetric Functions distinguished 
from Alternating Functions ; Deter- 
minants may be placed under the 
class of Alternating Functions, 409 ; 
Products of Permanents and Deter- 
minants of the n*® Order, 411. 


Phoronis. — Note on Phoronis 


‘Dredged in H.M.S. ‘‘ Challenger,” 
by C. Macintosh, 11, 
Phosphate of Sodium, 46. 7 
Phosphorus: Its Action on Steel, by 

Dr. R. 8. Marsden, 566. 
Phosphorus Betaines, by Prof. E. A. 
Letts, 40. 3 
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Pitchstone-Porphyry River of the 
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459. 
lacopoda Socot., 
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Planispirina contraria, 713. 
Planorbis: Its Anatomy, by F. E. 
Beddard, B.A., 576. 

Plantamour (Professor Emile) elected 
a Foreign Honorary Fellow, 94. _ 
Plarr (Dr. Gustav) on a Particular 
Case of the Symbolic Cubic, 342. 

on Minding’s Theorem, 528. 
Platysomide : Their Structure, by Dr. 
R. H, Traquair, 217. eases 
Pleurocheta Moseleyi, The Anatom 
- and Histology of, by F..E. Beddard, 

B.A., 629. | | 
Polarisation (Galvanic), by Professor 
Helmholz, 202, 


— isation, Rotation of the Plane of, 
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aby or Heller, a Genus of the 
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irregularis, new species, 72. 
longisiphonica, new species, 77. 
minuta, new species, 78. 
——— molguloides, new species, 76. 
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— radicatus, new species, 75. 
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G. Busk, 690. 
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Ponton (Mungo), W.S., Obituary 
Notice of, 100. | 
Pressure.—Crushing of Glass by Pres- 
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Solid, by Sir William Thomson, 


204. 
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by 217. 
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awarded to John Murray, 743. 
Pryde (Dr. David) elected a Fellow of 
the Society,-637. 
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| Psilomelane, 549. 


Psoreas Socotrenses, 460. 
Pulvinulina scitula, 716. 
—" of the Faroe Chaunel, 


Pyrenulece Socotrenses, 471. 
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——" Fractions, The Expansion of. 
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fraction, 581. 
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the n* Order, 165. 
Renard (Prof. A.) and John Murray, 
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sabulosa, 715. 
Resedacezx Socotrenses, 501. 
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Rhabdammina cornuta, 714. : 
Rhythm, by the Rev. J. L. Blake, 798. 
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Thomson, 610. 
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Rumble (Thomas Wm.), Memb. Inst. 
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Rutacec Socotrenses, 505. 7 

Rutherford (Samuel), His Treatise 
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Dawn of the Constitutional Prin- 
ciple, by Lord Moncreiff, 151. 


Salmasius (Joannes),. His ‘‘ Defensio 
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nection with the Dawn of the Con- 
stitutional Principle, by Lord Mon- 
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Notice of, 333. 
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Vince, 581. 

Sapindacece Socotrenses, 507. 
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Notice of, 110. 
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ta by Dr. R. Sydney Marsden, 
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Asteroidea of the Faroe Channel, 698. 
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Makdougall-Brisbane Prize for the 
Period 1879-80, 361. 
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Blyth, 28. 

Sorley (James) elected a Fellow of the 
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